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I COURSE DESCRIPTION 




A foreward to put the course in per 
pective. 



A. systems approach was applied to the development of a multimedia 
computer managed course in college physics for the U.S. Naval Academy, 
This is a brief description of that course. 

Goals 

Several purposes are served by the program's development and opera- 
tion. The Academy is provided with a cost-effective physics course' de- 
signed with the most modern educational technology . The* experience 
garnered in the construction of the program is incorporated into a course 
development TJiodel to serve as a prototype for construction of similar 
programs in other hard science courses. Extensive record keeping capa- 
bilities of the program 3llo\ it to serve as a vehicle for educational 
research. 

Chccvaa teris tics 

The course is individualized , self-paced, and self-healing. By 
offering media options and optional routes through the learning materials 
each student's learning experience is individualized. Likewise, within 
broad time constraints, the student can progress through these materials 
at his own pace. 

The self-healing aspect of the program pertains to learning mater- 
ials and processes. These are improved by an iterative process of suc- 
cessive tryouts and revisions. In this way, the program undergoes an 
empirical optimization procedure. 



Content 

Most standard topics in introductory classical physics are included 
in the two semester course: mechanics, wave phenomena, electricity, 
magnetism, and optics. One unusual feature is the omission of heat and 
thermodynamics in favor of more intensive developments in mechanics and 
optics to suit the Academy's particular needs. The subject matter is 
loosely defined as university physics with calculus at the level of 
Halliday and Resnick. 

Systems Approach 

Optimization of the program must be attained empirically, since no 
satisfactory predictive theory of educational psychology is Known. This 
situation is well suited tb a systems approach when the output of the 
system can.be fed back to modify the system input. 

Behavioval Objeotives 

This approach requires that the course objectives are clearly de- 
fined and measurable so that the output of the system is quantitative. 
Consequently, over a thousand measurable behavioral objectives (MBOs) 
were developed to completely specify the performance which the program 
should elicit. MBOs fall into two categories: terminal objectives (TOs) 
which describe the desired final student behavior, and the subordinate 
enabling objectives (EOs) which are steps toward the terminal behavior. 
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The TOs constitute a complete description of coirrse content and 
are represented in the course by central core problens* When a student 
can answer a core problem correctly, he is said to have achieved that 
TO. In this way a student knows exactly what is expected of him as to 
content and level" of proficiency. 

When a student cannot answer a core problem after a single exposure, 
he can execute subordinate enabling problems which correspond to the EOs. 
At the end of an enabling sequence, the student is presented with ano- 
ther version of the core problem to check his achievement of the TO. 
All these problems are contained in the Problem and Solution Book volumes 

Media Components 

Videotape presentations are available for forty-nine topics. 
These tapes average about fifteen minutes apiece. Illustrated texts 
and talking books (taped voice-over illustrations in book form) are 
available with essentially the same information content as the video 
tapes. (Computer-assisted instruction (CAI) was initially included as 
a parallel path for topics in mechanics, primarily to be compared with 
the other options for cost effectiveness, and was deleted as a learning 
option in the final revision.) Conventional physics texts are also 
Included among the available learning materials. 

Testing 

Each student is provided wj>th a study guide which directs him 
through the problem books and various media assignments. When the stu- 
dent completes a specified assignment (roughly approximated by a 



chapter in Halliday and Resnick) , he schedules a progress cKeck (test) 
on the material. This criterion check does not influence his grade 
but is used for management and remediation purposes. Grades are deter- 
mined by quarterly tests and final examinations for each semester. 

Remedidls 

Minor remediation is accomplished by distributing a rmediaZ sheet 
associated with each problem missed on the progress check. These sheets 
have a statement of the appropriate, core problem together with references 
to pertinent auxiliary material. More serious remediation is provided! 
by individual tutorial sessions with a professor. 

% 

Laboratories 

The lal^oratories hava as their objectives the measurement of funda- 
mental physical quantities, including the processing and recording of 
this data T/ith an error analysis. An innovative aspect of the data 
analysis is that a dialogue may be established between the student and 
the computer which would culminate in the student's achievement of the 
objective* This computer-dialogue laboratory foiniiat is not an essen- 
tial element of the multi-media learning materials, and in the current 
Implementation the Navy Physics staff is using a conventional labora- 
tory experience for the self-paced course. 
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1 COURSEOBJECTIVES 



Abstract: Each objective is represented by a problen. .so that 
leve:lj scope, and assessment measures are d^cr.rlbed 
in an unambiguous form. 
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COUESE OBJECTIVES 



The-behavorial objectives of this course are now defined in unambiguous 
problem form. 

Verbal statements of objectives (see Revised Listing of Objectives, 
presented as APPEISDIX 1) were often found to be imprecise as to level, 
scope, complexity, en^phasis and assessment measures. 

Elasticity in objective sliatements is certainly undesirable, but it did 
not seriously impede the course writers who had long experience in teaching 
this course. However, these individuals would probably be adequately guided 
by little more than a table of contents. Ambiguities can obviously become 
serious for professors with less specific classroom experience regardless of 
their scientific expertise and teaching skills. Students are prol;?Lly most 
confused fay ill-defined terminal objectives since they have virtually no 
background and experience with which to assess an objective's level and 
scope. 

Formulating objectives in problem form overcomes these difficulties. 
The emphasis of a problem is manifest in the statement and, of course, a 
problem solution is used to assess the criterion achievement. When a 
stv.deat is exposed to an objective in problem form, he knows exactly what 
is expected of him as to content, level, and complexity. 

Writing from verbal objectives revealed another more serious, though 
less obvious, hazard. Enabling objectives are clearly discerned by the 
objectives writer only when he executes the behavior called for in the 
terminal objective. Each necessary step toward terminal behavior is then, 
by definition, an enabling objective. When a terminal objective is "fuzzy" 
the requisite steps for its achievement are even less clear. Our experience, 
as revealed in the Revision Process Documentation, has been th.at this 
situation leads to a number of redundant enabling problems, poor ordering 
of enabling problems under a terminal objective, and a few omissions of en- 
abling objectives. 

Again, formulating the objectives in problem form eliminated these 
difficulties. With a precise problem to represent a terminal objective, any 
subject matter expert can perform the steps for its solution and identify 
the individual steps as enabling objectives. 

Only terminal objectives or core problems are listed in this document. 
They constitute a well-defined description of the course content. The 
subordinate enablin;^ problems are included in the Problem Solution Books 
with their associated core problems so a complete listing of objectives is 
the content of the Problem Solution Bocks. 

Assignments are listed below each problem statement. These are for 
students' remedial study, and they appear in the document only because it was 
expedient to use the existing remedial sheets for a dual purpose. 
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SEGMENT 1 



MEASUREMENT AW \rECTOHS 



Problem 1: Significant Digits 



1. 0.50m 




1.006m 



The dimensions of the trapezoid shown in the fz^re were measured with 
different instruments. The area of the trapezaa^d should be written as: 

A. 0.69276 m^ 

B. 0.69 m^ 

C. 0.6946 m^ 

D. 0.7 m^ 



Reading Assignment:: 

Review the Information Panel on significant .^^izs in the P. & S. for 
Segment 1. 



SEGMENT 1 
MEASUREMENT AND VECTORS 



Problem 6: Addition of Vectors 



6. A plane travels 40 miles due north, then changes its course to a 
direction of 37^ east of north and travels for 50 nriJLes, Finally it 
travels for 30 miles due ^t. Its total displaconeirt is: 

-A. .100 ndJLi^ 

IB. 120 imH^ 

C. 100 i Dllgs ; at 37^-^ist of north 

D. J.20 mil^ at 37^ :^st of north 



•Reading Assignment: 
Halliday iand R^Eiick: Ch. 2, Seer. 1-3 

Semat and iBlumen1±al : vol. I, Ck. .2, Fr 111^18, 36-40 



Schaum: 



jRelared Froblems: 

Ch. 1, Nos^ .1, .2, 14 
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MEASUREMENT AND VECTORS 



Problem 10: Resolution of Vectors 



10. 



B 







0 






A 




r 





Find the components and of the vector R, where vector R is the 
^resultant (sum) of the vectors A, B, and C. Use the coordinate system 
imdicated. 



A. 


Rx 


= A 


Sine Ry 


= A 


cos6 


:B. 




= B 


cos9 Ry 


= A 


sin6 


C. 




= B 


- A s±n9 




= C - A cos6 


D. 




= C 


- B cos9 




= A - B sin6 



:BaI3n:day and Resnick: 
SensEt aaad Blaamen^^baiLr 

Scbaum: 



Reading Assignment: 

Ch. 2, Sect. 3 

Vol. I, cai. 2, Fr 3^-36 
lielated EroblLems: 

C2i. .1, No{3. 10, 11, Ik 



SEGMENT 1 
MEASUKEJvIENT VECTORS 



Problem 13: Dimensional Checking 



13. A car moving at a constant rate R covers a distance D during 
a time interval T. Its rate can be expressed in 

A. Pfc-min 

B. sec per ft 

C. yd per hr 

D. mi-hr. 



Reading Assignment: 
Halliday and Resnick: Ch. 3j Sect. 9 



SEGMENT 2 



VECTOR MULTIPLICATION AND VELOCITY 



Problem 1: Dot (Scalar) Product 




C ^(3,-1) 



Four vec toE?y-^„ 7$^ ? and 5 
ar e shown iitctias£uf igur e . 
The dot prcKBDCl: ;(1 + B) • (C - D) 
is equal to: 

A. 16 

c. -a 



Halliday and Resnj.ck: 



Reading Assignment: 

Ch, 2, Sect. ^ 



SEGMENT 2 



VECTOR MULTIPLICATION AW VELOCITY 
Problem 6: Cross (Vector) Product 



6. 



Two vectors X and ^ are in 
the xy-plane. The magni- 
tude of X is one unit and 
that of S is two units. Z 
is another vector which is 
along the positive z-axis. 
Find the product 



Halliday and Resnick; 



Reading Assignment: 

Ch. 2, Sect, h 



SEGMENT 2 



VECTOR MULTIPLICATION AM) VELOCITY 



Problem 10: Average Speed and Average Velocity 



10. A student drives due east at 80 mi/hr for one hour, then drives at 
60 mi/hr for another hour due north, and then returns to the starting 
point with a speed of 50 mi/hr. His average velocity (v) and average 
speed (v) over the entire journey are: 

A. 0, 60 mi/hr 

B. 0, 0 

C. 30 mi/hr, 30 mi/hr 

D. 60 mi/hr, 0 , ' 



Reading Assignment: 
Halliday and Resnick: . Ch. 3, Sect. 3, k 

Semat and Blinnenthal : Vol I, Ch. 3, Ft 2-6, 1? 

Joseph and Leahy: Part I, Ch. 2, Sect. 5, ik^kS 



SEGMENT 2 



VECTOR MULTIPLICATION AND VELOCITY 



Problem 1^4-: Instantaneous Velocity 



14. A particle moves in one dimension. Its position is described by 
the equation 

X = a(2t-t^) + gt^ 

where a and ^ are constants. Given that the particle's position 
changes from x=3Tnatt = l sec to x «= 16 m at t «= 2 sec, the 
magnitude of the particle's velocity in m/sec at t « 3 sec is: 



Reading Assignment: 
Halliday and Resnick: Ch. 3? Sect, h, 5 

Semat and Blumenthal: Vol. I, Ch. 3, Fr 16-1? 

Joseph and Leahy: Part I, Ch. 2, Sec. 5, Fr 1^-55 



SEGMENT 2 



VECTOR MULTIPLICATION AND VELOCITY 
Problem 1?: Relative Velocity 



17. A bpat travels at the 
speed of 8 ml/hr relative 
to the water on a 1.5 mile 
wide river which flows due 
north at 10 tni/hr. A man 
starting from a point on 
the west bank wishes to 
reach the oast bank at a 
point directly opposite to 
his point of start. Since 
the boat can not travel as 
fast as the stream. It is 
incapable bf landing at the 
d;:2StinatIon point; consequent- 
ly the man must land down- 
stream and run back. He runs 
at the rate of 6 mi/hr. 
Find the angle 0 at which 
the man must head his boat to 
reach his destination in 
minimum time. 
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DESTINAfioNl^^^i 
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HEADING 



N 
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Halliday and Resnick: 
Semat and Bliunenthal: 



Reading Assignment: 

Ch. 3, Sect, h; Ch. h, Sect, 6 
Vol. I, Ch. 3, Fr 7-15 



SEGMENT 3 



MOTION IN ONE AND TWO DIMENSIONS 



problem 1: Motion in a Vertical Direction 

1. A rocket ascends with an effective, resultant constant acceleration 
of 6k ft/sec^. Five seconds after lift-off, however, its engine shuts 
off. What is the highest altitude it reaches? 



Reading Assignments 
Halliday and Re snick: Ch. 3^ Sect. 8, 10, 11 

Semat and Blvimenthal: Vol. I, Ch. 3, Pr 29-36 

Joseph and Leahy: Part I, Ch. 2, Sect. 8, Fr 1-8, 25- 

Related Problems: 
Schaum: Ch. Nos. 7, 8, 11, 12 



SEGMENT 3 

MOTION IN ONE .AND TWO DIMENSIONS 

Problem 6: Motion in a Vertical Direction 

6. A batted baseball leaves the bat in a vertical upward direction. ' 
At the time of contact the bat was 5.0 ft above the ground. Four (k^O) 
seconds later the ball lands on the plate. What is the highest point 
above the ground that the ball reached? 



Reading Assignment: 

Ch. 3, Sect. 8, 10, 11 

Vol. I, Ch. 3, Fr 29-36 

Part I, Ch. 2, Sect. 8, Fr 1-8, 25-3'+ 

Related Problems: 

Ch. h, Ncs. 11, 12 



Halliday and Resnick: 
Semat and Blumenthal: 
Joseph and LeaJiy: 

Schaum: 



SEGJffiNT 3 



:qn im om and wo dimensions 

t'-^'^^^^i- Motion in a Horizontal Direction 



B 



The distance between point A and 
wall B is 3000 ft. A car can 
develop a maximum acceleration of 
15 ft/sec^. The maximum deceleration 
that the brakes can provide is 
30 ft/sec2. The driver of the car 
wants to reach the wall B in the 
shortest possible time^ starting 
from rest at point A. He uses 
the full accelerating capacity of 
the car. What is the shortest 
distance from B at wh-:ich he must 
apply the brakes if he- is to avoid 
crashing into the wall? 



Reading Assignment: 
Halliday and Re^iiui-:: Ch. 3, Sect. 8 

Semat ajid Blumenthal: Vol. I, Ch. 3? 26-28 

Joseph and Leahy: Part I, Ch. 2, Sect. 8, Fr 9^2k, 39-^5 

Related Problems: 
Schaum: Ch. k, Nos. 1, 2, 5, 6 



SEGMEIT' 3 



MOTIZX IE Om AW TWO m^r^^Lv^ 



Problem "12: Projectile I^.^- ^ i,:^ 



A ball is shot frmn rhe origin with an iisitiaiL velocixy of 



-i/sec at 53° above .t±e horizontal 



0P 
I 
I 
I 
I 
I 



.8'-- — 




\ 



\ 



, At me ssiaffi Instant, a second 
ball released from a point P 
shown in tfrfP figure. In one 
second (1 sec) , the two balls 
collide in mid-air. What is the 
altitude of the point P? (HINT: 
Consider the two balls as point 
particles . ) 



A. 
B. 
C. 
D. 



5.. 6 m 
20 m 
14 m 

m m 



Reading Assignment: 

HaSLlifiay and Resnick: Ch* Sect. 1-3 

S^awttc and Blumenthal: Vol, I, Ch. 3, Fr 37-50 

dcsBBt. and Leahy: Part I, Ch. Sect. 5? Fr 1-21; Sect. 

Fr 5-11 



Related Problems::. 

CSn^ k, Nos. 17, l8 



MOTION Hr Al© T\^0 DH'ieBIOTS 



Problem l£: Projectile Jfcnian 

18 • A CTinxcai t2H: • project a. saeli with iniinial speed of ft/sec. 
Assiune that: tAs ^^ /jeIL leavefE laie cannon at u.:i:ii:::und level, arnni that air 
resistaae® sta^ be^-- iseglected- Z?ind the maxizTrrmr range o£ the ccannon 
in miles- 



Hallidsy atEi ilfisJ33rLck : 
Semat anci Jiliiiiaentihal: 
Joseph and IL*^^'; 

Elated 

Soham: 



-^signment:: 

C£i. Sect. 1-3 

T^aL. I , Ch . 3, il 

Part I, Ch. 4, Sect., 5 Ft 1-21 
Stect. 6, Fr 5I11 

Probisms: 

Cho ETos. 18, IP 



ERIC 



SEGMENT^^ 



NEWTON'S lAws m:mWim 



Problem 1 : Newton'as rlSx^ S 



1. A body must be in transl^ti^«mL. ^luilibriara if 

A, it is acted upon by ^ c uiiag tant force 

B, it has a constant vje^^mits^r 

C, it has a constant acaafii^itmtipn 

D, no friction forces Jmvolved 



Reading Assignment: 
Halliday and Resnick: Ch Scatft 1, 2 
Semat and Blumenthal: VolX, S: 2, Fr 19-22 
Joseph and Leahy: Part I„ Ch 3, Sect 8, Fr 27-36, 40-44 



wsmm's mws of mqtidk 



Itanblesn Z: Newton's First Xasr 



2, A ^article z±s set: in motion aiong 


4. fricstion- 


less horizoiEtal ^siurface at a spesd cf 




per second. Whaet Is its speed after j 


EBC setraxtds? 


Reading Assignment:: 


- 


Halliday and Resnidk:: Ch 5, Siact 


. 2 


Sem^ .and Blumerttfaatt ; Vol I, Ch ^5 


Er 1-6 



SEEMENT ^ 

tiEwmf's lAws G? mxim 

^^hlem. 5: ISlewtom's Second Lav 



5i- Htease .'Stxidy the f-s^^xxcB kelcr*?.. 

^vwei#itllfter pujsb es an 85-lb dumbbell vertically upward at a 
' casMtsant speed of 1 lt..::sssz.* TThe magnitnuie af the force he applies to 
J tim 'Sumbbell 

ik. is greater tifcfefei" SS I!b 

3. is equal to 85 ' Ed 

X. is less as the ^Mnbbell rises 

3*. is nnore as the c^i^bbell rises 




ttMB^due to grav3% (8Pib) 



Reading Asslgnmeflt::: 
ffifiUtisdasr asaS Hesttick; Ch 5, JSect 3^ 4 

Semal: and BlwrnentdtmL: Vol I, 4, Fr 3-7, 17, 18 



SEGMENT -4 
gTEVniOK' :S LAWS OF ^lOimm 

Probiiffljii ®- AcCBeleT.atfcon Ccamponeinci's its Projectile Motion 



6. 4 projectile Jjn^ves in am x-y plane (hearixontal-vecrtical) . Tl&e only 
force on the projl^^stiS^ is t±e force du£ .tz© gravitty.., a ferce with magni- 
tude V acting vec::=2ac:3ily cflowmoard. TfeuiHffiSS of iJie proj^ctiJe is m. 
Which of the foUaaasstLog s^s ct^ .equatiora^ (iased iiiipon^:Newt:on*"iS second 
Xb^J is CO I r-py.t ? w 



A. 0; ^ ^^/m 



/ 



\ 



/ 



Salliciay au^ Re^a^&ck: 
Sflttiffltt and sHuitietzfi^dlr^ 



Readltag As^^gssnusMtLt 

Ch 4, Steel: 3; Cb 5, Sect 8 

Wl 1^ ^C5i 3, Fr 29,37^38; Ch 4, Pr 13,14 



ySfflON'S LAWS OF MOTION 



Problem 11: iKfeiss' and Weighc 

11^ iHear tiie succfece ©f the nnooBL, objects fall with an 
acceleratioii of 1,6 ifi/sec^. What is the weight of a 3000 
gram mass at the imoorf' s surface? 

[Reading Assignment: 
Halliday and HesiriLck:: Ch 5, Sect 8 
Stemat ^and Blaraientiial : Vol I, Ch 4, Fr 13, 14 
Joseph and Le^ahyzr^ Part I,, th.^. Sect 3, Fr 1-17 

RfiJtated Troibllffims': 
Schausn: (Ch 5^, Wa/s 1^ Z 



SEGMENT 4 
NEWTON'S lAWS OF MOnON 



Probles 16: Newton's Oliird Law 



16. In the figure below, the reaction force to the force 
exerted by the hand pulling on the rope is 



A. 
5. 
C. 
D. 



the force of the rope on the block 

the force of the block on the rope 

the force exerted by the block on the hand 

the force exerted by the rope on the hand 




Reading Assignment: 
Halliday and Resnick: Ch 5, Sect 5 
Semat and Blumenthalr Vol I, Cb 4, Fr 35, 36 
Joseph an<I Leahy: 



SEGMENT 4 
NEWTON^ S LAWS OF MOTION 

Problem 21: Resolving and Equating Forces 

21. A force F, as shown below, of 10 nt pushes a 3-kg block along a 
plane inclined at 30**. If f is parallel to the horizontal surface, 
calculate the value of the normal force on the block. 




Reading Assignment: 
Halliday and Resnick: Ch 2, Sect 3, Ch 5, Sect 10 
Semat and Blumenthal: Vol I, Ch 2, Fr 31-35 
Joseph and Leahy: Part I, Ch 3, Sect 6,^ Fr 1-30 



SEGMENT 4 
NEWTON'S LAWS OF MOTION 



Problem 26: Forces in Equilibrium 



^6. Below, two stationary 20-lb blocks are shown attached to a spring 
balance. The string connecting each block to the balance is massless 
and the. pulleys (different radii) are also massless and f rictionless . 
What is the reading on the spring balance? 




Reading Assignment: 
Halliday and Resnick: Ch 5, Sect 9, 10 

Semat and Blumenthal: Vol I, Ch 2, Fr 9; Ch 4, Fr 7, 17 



SEGMENT U 
NEWTON'S LAtfS OF MOTION 

Problem 29: Forces in Equilibrium 



29. A mass of 5 kg is suspended from the ceiling by two cords , one 
of length 1,5 m and the other of length 2 m. The. distance between 
the points of support on the ceiling is 2.5 m. What is the tension 
in the 2-m cord? (Note: dimensions shown form 3-4-5 triangle.) 



A. 3 kg 

B, h nt 

C, 39,2 nt 

D. 29.4 nt 




Reading Assignment: 
Halllday and Resnick: Ch 5, Sect 10, Ex 3 

Semat and Blumenthal: Vol I, Ch 2, Fr 38-40 



Schaum: 



Related Problems: 

Ch 3, Nos 1, 5 



SEQUENT 4 
NEWTON'S LAWS OF MOTION 



Problem 32: Newton's Second Law 



32. A sled of mass m slides down an icy slope that makes an 
angle 9 with the horizontal. Assuming perfectly frictionless 
conditions, derive general equations for: 

(a) the acceleration a of the sled 

(b) the resultant (or total) force R acting on the sled 

(c) the reaction force N acting on the sled 



Reading Assignment: 



Halliday and Re snick: 



Ch 5, Sect 4, 8, 10 



Semat and Bluinenthal: 



Vol I, Ch 4, Fr 23, 24 



Joseph and Leahy: 



Part I, Ch 3, Sect 10, Fr 20-23 



Related Problems: 



Schaiim: 



Ch 5, No 20 



SEGMENT 5 



LINEAR MOTION; FRICTION 



Problem 1: Newton's Laws of Motion 



1. In the figure below, a force F of 90 nt accelerates three blocks 
of mass mi = 20 kg, = 30 kg, and in3 = 40 kg. What is the tension 
in the cord connecting nij^ and in2? (The plane is f rlctlonless. ) 



m, 



m. 



y?7777777777777777777777Z77777777777777777?777777 



A. 
B. 
C. 
D. 



20 nt 
40 nt 
90 nt 
30 nt 



Reading Assignment: 
Halliday andResnick: Ch 5, Sect 4, 5, 10 



Schaum: 



Related Problems : 

Ch 5, No 14 



SEGMENT 5 



LINEAR MOTION; FRICTION 



Problem 2: Newton's Laws of Motion 



2. Referring to the figure, what is the acceleration of tn^? Assume 
the idealized conditions of a frictionless table and massless pulley 
and cord. Be sure to draw a free-body diagram and to use a consistent 
sign convention. 



ITIti 



V7Z7777777777777777777/ 

^ J 

m| = 4kg y 
m2=2kg / 

. i 




Reading Assignment: 
Halliday and Resnick: Ch 5, Sect 10 ex 6 
Semat and Blumenthal: Vol I, Ch 4, Fr 20-22 
Joseph and Leahy: Part I, Ch 3, Sect 10, Fr 85-89 



Related. Problems: 
Schaum: Ch 5, No 21 



SEGMENT 5 
LINEAR MOTION; FRICTION 

Problem 5: Coefficients of Friction 



5. In the diagram, you can see a .30 lb block on an inclined plane with 

coefficient of kinetic friction = 0.40 and coefficient of static 

frictJbDn M« = 0.60. What will the block do whea released from rest? 
s 




A. remain at rest 

B. slide with constant velocity down the plane 
C* accelerate down the plane 



Reading Assignment: 
Halliday and Resnick: Ch 6, Sect 1, 2 

i 



Schauiu: 



Related Problems: 

Ch 5, Nos 18, 20 



SEGMENT 5 
LINEAR MOnON; FRICHON 

Problem 10: Friction on an Inclined Plane 

10. ResBer to the dlagWwi in proMem 5. The 
block fflWBrs down the^^ane inclined at 30^ 
with camffittant velocity* What is the coefficient 
of ki iwi kv frictiBBB? 



Reading Assignment: 
Itetliday and Resnick: Ch 6, Sect 1, 2 



Schatm: 



Related Problems: • 

Ch 5, Nos 18, 20 



SEGMENT 5 
LINEAR MOTION; mSSSSiOfl 



Problem 11: Friction on IfatfiScal Plane 



11. The truck shown in the diagram acEffiSecaasfflfcaBt: 30 m/sec^ with a 
20-kg block stuck to the back door as aasmfeistf the friction between 
it and the door. The coefficients of sasactc-sw iinetic friction are 
0.5 and 0.5 respectively for all surfaces: frrmffim itfce itruck. If the 
truck begins to reduce its acceleration^ aar xqtoct arrtpir^pr ation will the 
block begin to fall? ^ 




Reading Assignment: 
Halliday and Resnick: Ch 6, Sect 1, 2 
Semat and Blumenthal: Vol I, Ch 4, Fr 26-29, 31-33 
Joseph and Leahy: Part I, Ch 3, Sect 7, Fr 17, 18, 26-30 



SJEGMENT 5 



LINEAR HOTION; FRICrBM: 
Problem 12: Friction, on a Horizanttal Plane 



12. 







•"1! \ 















In the diagram, a force F of J36 nt pulls two blocks along a horizontal 
surface (ni;^ =^ 10 kg, m2 = 20 kg) . The coefficients of static and kinetic 
friction for all surfaces are " 0.055 and 0.040. 

True or false? Block one will mo,v:e to -the left :x3Rlat±ve taMock two. 



Reading Assignment: 
Halliday and Resnick: Ch 6, Sect 1, 2 



Schaum: 



Related Problems: 

Ch 5, Nob 15, 16 



EKLC 



SEBffiNT 5 
LINBKR MBIEI(3N; FRICIIIW 



B:oblam I3: lEriction on an Incliaaad Plane 



1S» Jte *own in Site filgure, a 6-pound weigkt -oset the inclined plane 
! |€»BBe3BEicfein:t of J^i^istic friction between the weSight and the surface 
f li^i ^ 0^:2) is Connected by a light InextensiMe string to a 10-lb 
i At^pight^ The straaa^ passes over am idieal frictiaaniess, massless pulley. 
^^WBsat isr the magsiit^jj^ ^and dir^irtlnpn of the acceiteation of the 10-lb 

i - JWBSSfight? 






0 






























\ 

^ 10 pound weight 


A. 8.7 ft/sec^ upward 

B. 15. fit/sec^ upward 

C. 14. ft/;sec^ downward: 

D. 7J^ f r/fsec^ downward 











Reading Assignment: 
Halllxl-^*;and Resnick: Ch 6, Sect 1, 2 
Semat ran* Blumenthal : Vol I, Ch 4, Fr 31-33 
Josephaand Leahy: Part I, Ch 3, Sect 7, Fr 26-30 



ERIC 



Related Problems; 

Ch 5, Nos 19, 21, 22 



.SEGMENT 5 
ItNEAR MOTION; FRICTION 

Problem l8: Accelerated Vertical Motion 

18^ In tig^ve below, a vcsm. is ^^feanding in an. elevator 
.'rtfe^Lch is JiMti^lly stationary. The wight Sicale under the 
nmn reads 1«50 Ihe elevator then accelerates upward at 

5 ft/set^. Wb^ is the new reading on the scale? 




Reading Jrssigninent : 
Halliday an4 Resntck: Ch 5, Sect 10 ex 8 
Semat and Blum^^^thal : 

Joseph and Uahy: Part I, Ch 3, Sect 9, Fr 38, 39, 52 



Schaum: 



Related Problems: 

Ch 5, No 11 



SEGMENT 6 

iMiFc»" ciRcuuR Monogr 

Problem 1: Relation Bcjtween Linear ai^ Angular Quantities 

1. The rim of a rotating bicycle wheel has a tangential 
velocity of 30 m/sea. If 0.5 m is Che radius of the 
rotating wheel, how many rewolutionii per minute (rev/min) 
would be recorded by a tacbometer? (A tachometer is an 
instrument used to measure revolutions per minute). 



RjeadSng AssignmenC^ 
Hallida^ and Resnickr Ch 4, Sect 4; Ch 11, Sect 5 



Schaum: 



Related Problems: 

Ch 9, mm 2^ 3^ 4 



SEGMENT 6 
UNIFORM CIRCULAR MOTION 

Problem 2: Characteristics of Uniform Circular Motion 



2. A particle moves at constant speed in a circular path of radius r» 
The particle makes one complete revolution every second. Calculate the 
acceleration of the particle if r = 0.5 m. 



A. 19.8 m/sec 

B. 12.6 m/sec2 

C. 19.8 m/sec^ 

D. 1.98 m/sec2 



Reading Assignment: 
Halliday and Resnick: Ch 4, Sect 4 
Semat and Blumenthal: Vol I, Ch 6, Fr 1-3 
Joseph and Leahy: Part I, Ch 5, Sect 3, Fr 1-36 



Related Problems: 
Schaum: Ch 10, No. 1 



SEGMENT 6 
UNIFORM CIRCUUR MOnON 

Problem 8 ; Circular Motion 

8, Two blocks are lowered by a winch made of two concentric cylinders. 
The smaller cylinder has a radius of 0.04 m, and the larger cylinder 
has a radius of 1 m. If the winch turns at 3 rev/min, what are the 
vertical velocities of block one and block two (v, and v^)? 




Reading Assignment: 
Halllday and Resnlck: Ch 4, Sect 4, Ch 11, Sect 5 
Semat and Blumenthal: Vol I, Ch 7, Fr 1-16 
Joseph and Leahy: Part I, Ch 5, Sect 3, Fr 1-10 

Related Problems: 
Schaum: Ch 9, Nos 2, 3, 4 



SEGMENT 6 



UNTFORM CIRCULAR MOTION 



Problem 9: Centripetal Force in a Horizontal Plane 



9. The figure shows a mass m = 2 kg revolving in a horizontal circle. 
The mass is suspended from a string 98 cm in length. The HsOtion .of 
the string traces out a cone. If the string makes an angle of 30** with^ 
the vertical, how long does it take for the mass to make one revolution? 




Reading Assignment: 
Halliday and Resnick: Ch 6, Sect 3 



Schaum: 



Related Problems: 

Ch 10, No 4 



SEGMENT 6 



UNIFORM CIRCUIAR MOHON 



Problem 14: Centripetal Force 



14, A copper penny is placed 4 inches from the center of 
a hi-fi record. The record plus penny are then placed on 
a phonograph turntable (33 1/3 rev/min) and the switch is 
turned on. The coefficient of static and kinetic friction 
are 0,1 and 0.05 respectively. At what angular velocity 
will the penny begin to slide? 



Reading Assignment: 
Halliday and Resnick: Ch 6, Sect 3, Ch 11, Sect 5 
Semat and Blumenthal: Vol I, Ch 6, Fr 1-5 
Joseph and Leahy: Part I, Ch 5, Sect 4, Fr 1-10, 18-23 



Related Problems: 



Schaum: 



Ch 10, Nos 1, 2 



SEGMENT 6 
UNIFORM CIRCULAR MOTION 
Problem 15: Centripetal Force in a Vertical Pl^ne 



15. A man plans to perform the loop-the-loop with his bicycle at the 
county fair (see the diagram below). The radius r is equal to 10 ft. 
What is the minimum speed at which he can safely perform the stunt? 




A. depends on the man's mass 

B. 12.2 mi/hr 

C. 20 ft/sec 

D. 9.6 mi/hr 

' , \ 

Reading Assignment; 
Kalliday and Resnick: ch 6, Sect 3 



Related Problems: 
Schaum: Ch 10, No. 5 



SEGMENT 6 
UNIFORM CIRCUIAR MOTION 



Problem 16: Centripetal Force 



16. A bobsled speeds around the curve shown in the figure below. The 
curve has been well iced and can be considered frictionless. The 
sled moves in a circular arc of radius = 100 m and banking angle of 30**; 
what is its speed? 




Curve view from the top 




Bobsled on banked curve 



Reading Assignment: 

Halliday and Resnick: Ch 6, Sect 3 

Semat and Blumenthal: Vol I, Oh 6, Fr 7-9 

Joseph and Leahy: Part Ch 5, Sect 4, Fr 1-10, 14-17 

Related Problems: 
Schaum: Ch 10, No. 3 



SEGMENT 7 
WORK AND ENERGY ^ 

Problem 1: Definition of Work 



1. A 2-kg particle is moving in a circle with an angular velocity of 
10 rad/sec. The diameter of the circle is 1 m. How much work is done 
on the particle by the centripetal force during one revolution? 

A. AOOir j 

B. 200Tr j 

C. lOOir j 

D. Zero j 



Reading Assignment: 
Halliday and Resnick: Ch 7, Sect 1, 2 

Semat and Blumenthal: Vol I, Ch 5, Fr 1-6 

Joseph and Leahy: Part I, Ch 7, Sect 1, Fr 1-13, 19, 24-41; 

Sect 3, Fr 1-13 

Related Problems: 

Schaum: Ch 6, Nos. 4, 5 



SEGMENT 7 



WORK AND ENERGY 



Problem 2: Work Done by a Constant Force 



2. A safe having a mass of 2 slugs Is 
moved up a 30^ frictionless inclined plane 
for a distance of 15 ft. Calculate the 
work done on the safe. 



Reading Assignment: 



Halliday and Resnick: 



Ch 7, Sect 1, 2 



Semat and Blumenthal: 



Vol I, Ch 5, Fr 1-6 



Joseph and Leahy: 



Part I, Ch 7, Sect 1, Fr 24-41 



Related Problems: 



Schaum: 



Ch 6, No. 5 



ERIC 



SEGMENT 7 
WORK AND ENERGY 



Problem 5: Work Done by a Varying Force 



5. A mass m = 2 kg moves in the direction of an applied force 
varying with displacement according to the equation 

F = m(a + Bx^) 

where 0=5 m/sec^, 6 = 15 m*^ sec*^, and x is the displacement. 
Find the work done on the mass during the first 2 m of its journey. 

A. 260 j 

B. 130 j 

C. 100 j 

D. 20 j 



Halliday and Re snick: 



Reading Assignment: 

Ch 7, Sect 3 



SEGMENT 7 



WORK AND ENERGY 



Problem 10: Power Expended by an Escalator 



10. An escalator, inclined at 37° from the horizontal, has a 
motor that can deliver a maximum power of 10 hp. If the escalator 
is moving with a constant speed of 2 ft/sec, what is the maximum 
number of passengers, with an average weight of 150 lb, that the 
escalator can handle? 



A. 
B. 
C. 
D. 



30 
18 
41 
31 



Reading Assignment: 



Halliday and Resnick: 



Ch 7, Sect 7 



Related Problems: 



Schaum: 



Ch 6, No 18 



SEGMENT 7 
WORK AND ENERGY 

Problem: 15: Projectile Motion and Kinetic Energy 

15. A 2-kg particle is projected from ground level with 
an initial velocity of 20 m/sec, at 60^ above the horizontal. 
Find the kinetic energy of the particle vhen it reaches its 
highest- altitude; i.e., where the vertical component of the 
velocity is zero. (Neglect air resistance.) 



Reading Assignment: 
Halliday and Xesnick: Ch 4, Sect 3; Ch 7, Sect 5 

Related Problems: 
Schaum: ch 4, Nos. 11, 16, 18; Ch 6, No. 



SEGMENT 7 
WORK AND ENERGY 



Problem 18: The Work-Energy Theorem 



18. A block is projected with an initial speed of 
8 m/sec, down a frictionless plane inclined 45^ from 
the horizontal. Find the speed of the block after it 
has traveled for a distance of 2.6 m along the incline, 
(Use the work-energy theorem in your solution.) 



Reading Assignment: 
Halliday and Resnick: Ch 7, Sect 5, 6 

Semat and Blumenthal: Vol I, Ch 5, Fr 10-11 

Joseph and Leahy: Part I, Ch 8, Sect 1, Fr 1"27 



Schaum: 



Related Problems: 

Ch 6, Nos. 13, 14 



SEOIENT 7 



WORK AND ENERGY 



Problem 24: Composite Problem Involving Work, 
Energy, and Projectile Motion 



24. A 30-gm bullet, fired with a speed of 300 m/sec, passes 
through a telephone pole 30 cm in diameter at a point 2 m 
above ground. The bullet's path through the pole is horizontal 
and along a diameter. While in the pole the bullet experiences 
an average force of 2500 nt. If air resistance is neglected, 
at what horizontal distance from the pole will the bullet 
hit the ground? 



Reading Assignment: 



Halliday and Resnick: 



Ch 4, Sect 3, Ch 7, Sect 5 



Related Problems: 



Schaum: 



Ch 4, Nos.16, 17; Ch 6, No, 11 



SEQIENT 7 



WORK AND ENERGY 



Problem 27: Composite Problem Involving Work and Energy 



27. A constant horizontal force F, of magnitude 120 nt, is used 
to move a 10-kg block up a plane inclined at 37^ from the horizon- 
tal. If the block starts from rest, and the coefficient of 
kinetic friction between the block and the ^iJiPije is 0*200, vhat 
is the speed of the block a^^r it t:€^amtmi 10 m along the 
plane? 



G. 12.8 m/sec 
D. 3.76 m/sec 



Reading Asaigtiment: 
Halliday and Resnick: Ch 7, Sect 2, 5 

Semat and Blumenthal: Vol I, Gh 5, Fr 1-6, 10, 11 

Joseph and Leahy: Part I, Gh 8, Sect 1, Fr 18-27, 37-43 

Related Problems: 
Schaum: Gh 6, Nos. 13, 15 



SEGMENT 8 



CONSERVATION OF ENERGY 



Problem 1: Work Done by Conservative Forces 



1. The work-energy theorem states that the work done by the resultant 
force on a particle is equal to the change in kinetic energy of the 
particle > W * iK» If the resultant force is conservative, we also know 
that the f^tal energy of the particle does not change, AK + AU = 0. In 
this case, which of the following statements is correct? 

The work done by the resultant conservative force is equal to 

A. the chang« iai the potential energy of the particle, W « AU 

B/ the change in the total energy of the particle, W = AE 

C. the negative of the change in the total energy of the 
particle, V -AE 

D. the negative of the change in the potential energy of the 
particle, W = -AU 



Reading Assignment: 
Halliday and Re snick: Ch 8, Sect 1, 2, 3 



SEGMENT 8 
CONSERVATION OF ENERGY 

Problem 5: Conservation of Energy 

5. A roller coaster moves at point A with speed Vq. At point B, the 
coaster moves with speed (1/2) Vq, Assuming no frictional losses, what 
is the height of point B above point A? 




A. 


3 Vo2/8g 


B. 


7 Vo2/8g 


C, 


Vo^/^g 


D. 


5 Vo2/8g 



Reading Assignment: 
Halliday and Resnick: Ch 8, Sect 3, 4 

Semat and Blumenthal: Vol I, Ch 5, Fr 12-24 

Joseph and Leahy: Part I, Ch 8, Sect 3, Fr 1-29 



Schaum; 



Related Problems: 

Ch 6, Nos. 9, 14 



SEGMENT 8 



CONSERVATION OF ENERGY 



Problem 9:' Potential Energy and 
the Related Force Function 



9. For a force 

F = -ky 

vhere k is a constant, and for the 
choice U = 0 at y = y^, what is the 
potential energy U(y) of a particle 
located at an arbitrary point y? 



Reading Assignment: 
Halliday and Resnick: Ch 8. Sect 3, 4 



SEGMENT 8 
CONSERVATION OF ENERGY 

Problem 13: Energy in Springs 



13. A ball of mass m is dropped from rest onto 
a spring with spring constant k. The maxiinum com- 
pression of the spring is x. Find the height above 
the uncompressed spring from which the ball was 
dropped, assuming iio friction at the time of impact. 

A. (kx2/2mg) - x 

B. (kx2/2mg) + X 

C. (kx^/mg) - X 

D. kx^/mg 



Reading Assignment: 

Halliday and Resnick: Ch 8, Sect 4 

Seraat and Blumenthal: Vol I, Ch 5, Fr 17-20, 25-29 

Joseph and Leahy: Part I, Ch 8, Sect 2, Fr 30-36; Sect 3, 

Fr 26-29 



ERIC 



I 

I 

f 

I 



SEGMENT 8 



CONSERVATION OF ENERGY 



Problem 18: A Composite Problem Using Conservation of Energy 



•1 
? 



18. 




Compute the minimum height h from which a lOrlb block can be released, 
in order that it will go around the loop without losing contact with 
the track. Assume a frictionless track. 



I 

ERIC 
I 



Halliday and Resnick: 
Semat and Blwenthal: 
Joseph and Leahy: 



Schdum: 



Reading Assignment: 

Ch 6, Sect 3; Ch 8, Sect k 

Vol I, Ch 6, Fr 1-4, 10-13; Ch 5, Fr 12-18 

Part I, Ch 5, Sect 4, Fr 1-10; Ch 8, Sect 3, 
Fr 26-29 

Related Problems; 

Ch 6, Nos. 7, 9; Ch 10, No. 5 ' 



SEGMENT 9 



MOTION OF THE CENTER OF MASS 



Problem 1: Calculation of Center of Mass 



1. The coordinates of the center of mass of the system shown in the 
figure are 



2a 



-^m3=:4t<g 



A. X « a; y = 1.33 a 

3. X = 0.25 a; y » a 

C. X = a; y = 0.75 a 

D. X « 0.75 a; y = a 



Halliday and Resaick: 
Semat and Blumenthal: 
Joseph and Leahy: 



Reading Assignment: 
Ch 9, Sect 1 



SEGMENT 9 



MOTION OF THE CENTER OF MASS 



Problem 4: Calculation of Center of Mass 



A. 



A piece of 3/4 inch plywood has been cut into the shape shown. If 

uniform mass density and 
thickness are assumed for 
y(ft) this piece of- wood, Chen 

the center of mass is 
located at the point 



3 
2- 
1 - 



x(fft) 



A. 
B. 
C. 
D. 



(0.9, 1.0) 

(1.3, 1.3) 

(0.9, 1.3) 

(1.0, 1.3) 



Reading Assignment: 
Halliday and Resnick: Ch 9, Sect 1 



SEGMENT 9 
MOTION 0? THE CENTER OF MASS 
Problem 6; Movement of Center of Mass 



&• -Two masses on a table are connected by a ^rubber band, A constant 
force of 50 nt is applied to the right mass as shown. The coefficient of 
kinetic friction between each mass and the table is u » 0,2. The left 
mass is 10 kg and the right mass is 15 kg. VJhat is the acceleration of 
the center of mass when both masses are moving to the right? 




► 50 nt 



g-/^. / / r rrrj 



Reading Assignment: 
Halliday and Resnick: Ch 9, Sect 2 

Semat and Blumenthal: ■ 

Joseph and Leahy: 



SEGMENT 10 



LINEAR MOMENTUM 



Problem 1: The Momentum of a Particle 



1. 



A 2 -kg block slides along the frictionless track shown in the figure. 

If the block's speed at 
point A is 10 m/sec, what 
is the momentum in kg-m/sec 
of the block at point B? 









2kg . 


5m 









Reading Assignment: 

Halliday and Resnick: Ch 8, Sect 4; Ch 9, Sect 3 

Semat and Blumenthal: Vol I, Ch 5, Fr 12-18, Ch 4, Fr 37 

Josonh and Leahy: Part I, Ch 8, Sect 3, Fr 26-29,, Ch 6, 

Sect 2, Fr 9-15 



Schaum: 



Related Problems: 

Ch 8, Nos 1,2,3 



SEGMENT 10 



LINEAR MOMENTUM 



Problem 5: Momentum of a System of Particles 



5. Two particles of mass 2 kg and ""S kg respectively, are moving with a 
speed of 10 m/sec due east. A third particle of mass 2 kg is moving with 
a speed of 25 m/sec due north. Determine the velocity of the center of 
mass, ^cm* system of three particles. 

A. 10.1 m/«ec at 45' N of E 

B. 20.2 m/sec at 37*^ N of E 

C. 10.1 m/sec at 37'' N of E 

D. 20.2 m/sec at 45' N of E 



Reading Assignment: 
Halliday and Resnick: Ch 9, Sect 4 

Semat and Blumenthal: 

Joseph and Leahy: -~ 



SEGMENT 10 
LINEAR MOMENTUM 



Problem 10: Newton's Second Law in Terms of Momentum 



10. The total mass of a system is 3 kg and the 
magnitude? of the system's momentum is changing 
at the rate of 15 kg-m/sec^. What is the 
magnitude of the net external force exerted on 
the system? 



Reading Assignment: 



Halliday and Resnick: 



Ch 9, Sect 3, 4 



Semat and Blumenthal: 



Vol I, Ch 4, Fr 37-38 



Joseph and Leiahy: 



Part I, Ch 6, Sect 3, Fr 45-56 



SEGMENT 10 



LINEAR MOMENTUM 



Problem 13: Conservation of Momentum 



13. An 8- ton, open- top freight car is coasting at a speed 
of 5 ft/sec along a frictionless .horizontal track. It sud- 
denly begins to rain hard, the raindrops falling vertically 
with respect to ground. Assuming the car to be deep enough, 
so that the water does not spatter over the top of the car, 
what is the speed of the car after it has collected 4.5 tons 
of water? 



Reading Assignment: 



Halliday and Resnick: 



Ch 9, Sect 5, 6 



Semat and Blumenthal: 



Vol I, Ch 4, Fr 41-44 



Joseph and Leahy: 



Part I, Ch 6, Sect 8, Fr 28-35, 
54-58 



Schaum: 



Related Problems: 

Ch 8, Nos 3, 6 



IMPULSE MP COLLISIONS 
Problem 1: Definition of Impulse 



1. An impulsive force proportional to time is applied to a block. 
The constant of proportionality is k, and the total time during which 
the force is applied is T. Ass'jine that at time t = 0, F = 0. What 
is the magnitude of the total impulse? 

A. (i)kT2 

B. FT 

C. kT2 

D. (i)(T2/k) 



Reading 

Halliday and Resnick: 
Senia.t and Blumenthal: 
Joseph and Leahy: 



Assignment: 

Ch. 10, Sect. 2 

Vol. I, Ch. Ft 3Q-hO 

Part I, Ch. 6, Sect 1, Ft 1-31 



Schaum: 



Related Problems: 

Ch. 8, No. k 



SEGMENT 11 
IMPULSE ATJD COLLISIONS 



Problem 5 J Impulse and Momentum 



5. A baseball is throVn by a pitcher at 90 ml/hr toward the strike 
zone. The batter hits a line drive, reversing the original direction 
of the ball's motion. If the ball weighs U oz,, is in contact with 
the bat for 0,01 sec, and leaves the bat at 15O mi/hr, what is the 
magnitude of the average force on the ball diiring the time of contact? 



Reading Assignment: 



Halliday and Eesnick: 



Ch, 10, Sect. 2, 3 



- Semat and Blumenthal.: 



Vol. I, Ch. Fr 38.UO 



Joseph and Lealiy: 



Part Xj Ch. 6, Sect. 3, Fr 1-55 



Related Problems: 



Schaum: 



Ch. 8, No. k 



ERIC 



•SEGMENT 11 



IMPULSE AND COLLISIONS 



Problem 11: Conservation of Linear Komentimi 



11, A machine g\inner on the bow of a boat fires his grin horizontally. 
The gun is firing 600 rounds per minute. Each shell weighs 2 ounces 
and has a muzzle speed of 3200 ft/sec. The combined weight of -the boat, 
gunner, machine gun^ etc., is one ton. Neglecting friction and assuming 
the boat to be initially at rest, what is its speed after five seconds 
of continuous firing? . r 

A. 80 ft/sec 

B. 10 ft/sec 

C. 5 ft/sec 

D. 2 ft/sec 



Reading Assignment: 



Halliday and Resnick: 



Ch. 9, Sect. 5, 6 



Semat and Blumenthal: 



Vol. I, Ch. U, Fr U1-U5 



Joseph and Leahy: 



Part I, Ch. 6, Sect. Fr 6-38 



Related Problems: 



Scham: 



Ch. 8, No. 5 



SEGMENT 11 



HCPULSE AND COLLISIONS 



Problem 15: Inelastic Collision in One-Dimension 



15. A railroad car of mass 1000 kg is rolling down a track at 3 m/sec. 
It striken a stationary car of mass 2000 kg. If the two cars couple 
together, what is the speed of the combination after the collision? 
(neglect friction) 

A. 1 m/sec 

B. 0 m/sec 

C. 3 m/sec 

D. 2 m/sec 



Reading Assignment: 



Halliday and Resnick: 



Ch. 10, Sect. 3, ^ 



Semat and Blvunenthal: 



Vol. I, Ch. Fr 1^1-1^3 



Joseph and Leahy: 



Part I, Ch. 6, Sect. 7, Fr lM3 



Related Problems: 



Schavun: 



Ch. 8, Nos. 1, 2 



SEGMENT 11 
SCTLGE AND COLLISIONS 



Problem l8: Elastic Collision in One-Dimension 



18. A steel ball of 2-kg mass (mi), moving to the right along a 
horizontal frictionless surface at a speed of kO m/sec, collides 
head-on with another 2-kg ste'^1 hall (mg) moving to the left at 
20 m/sec. After the collision, mi recoils ajnd moves to the left 
at 20 m/sec. Assuming the collision to he perfectly ela^^tic, in 
which direction and with what speed will mg move after the. collision? 



Reading Assignment: 
Halliday ajid Resnick: Ch. 10, Sect. 3, k 

Semat and Blumenthal: vol. I, Ch. Fr kl^ks 

Joseph Qxxd Leahy: Part I, Ch. 6, Sect. 8, 43-1^6 



Schaum 



Related Problems: 

Ch. 8, No. 8 



SEGf'ffiNT 12 



COLLISIONS IN TV/0 DIMENSIONS 



Problem 1: Elastic Collision in One Dimension 



1. In a one-dimensional elastic collision between two objects, mass voq 
is Initially at rest. If ui = 1 km/sec. and mi = 2m2, what is the final 
velocity of m^? 



Halliday and Ee snick: 
Semat and Blmenthal: 
Joseph and Leahy: 



Reading Assignment: 

Ch. 10, Sect. 3, ^ 

Vol. I, Ch. k, Fr l|l-il2 

Part I, Ch. 8, Sect. 9, Fr 9-11 



Schaum: 



Related Problems: 

Ch. 8, No. 8 



EKLC 



SEGMENT 12 
COLLISIONS IN WO DIMENSIONS 



Problem 6: The Ballistic Pendulum 



6. 



A 1/2-ounce bullet traveling horizontally with a muzzle speed of 

1500 ft/sec strikes a 



A. 5.00 ft 

B. 2.18 ft 

C. 1.36 ft 

D. 1.00 ft 



u=1500 ft/$ 



\ 



\ 



5-pound block suspended 
from a fixed point with 
5-foot, massless, inex- 
tensible cord. If the 
bullet remains embedded 
in the block, how high 
does the block rise? 
(Neglect air resistance.) 



\ 



\ 



\ 



\ 



I 



h = ? 



Halliday and Resnick: 

Semat and Bliunenthal: 

1 

Joseph and Leahy: 



Reading Assignment: 

Ch. 10, Sect, k 

Vol. I, Ch. U, Fr I1I-U3 

Part I, Ch. 8, Sect. 8, Fr 1-25 



Schaum: 



Related Problems: 

Ch. 8, Nos. 1, 3 



SEGi'vffiNT 12 
COLLISIONS IN T.'10 DIMENSIONS 
Problem 10: Elastic Collision in TVo Dimensions 



M^eAjrLJii^L'i^h: ^:f-"r^^-tically With a stationary ^ss 

What is the rLio" ;'%'1kSt"'cZs\ '° one another! 

along the y-axis.) ^ ^' ^^e x-axis and ^2 



Reading Assignment: 

Halliday and Resnick: 



Ch. 10, Sect, h, 6 



Scham: 



Related Problems: 

Ch. 8, No. 8 



.SEGMENT 12 



COLLISIONS IN TOO DIMENSIONS 



Problem l^l: Inelastic Collision in Two Dimensions 



1^+. A lOOO-kg auto moving north at 60 km/hr collides perfectly 
inelastically with a 2000-kg truck moving east at ^^0 km/hr. How 
much mechanical energy is dissipated during the collision? 



Reading Assignment: 
Halliday and Resnick: Ch. 10, Sect, 6 

Related Problems: 
Schaum: Ch- 8, Nos. 2, 6 



S£g-:E:]T 13 

GRAVITATION 

.Problem 1: Gravitational Force Between Point I&sses 



1. In the Bohr pict\ire of the hydrogen atom, the electro? revolves 
about the proton in a circiilar orbit of radius 5.3 x 10~^^ m and period 
1.5 X lO-lo sec, 'The mass of the electron is = 9.1 x 10-32 gj^^j 
that of the proton is Bp = 1.7 x 10-27 kg. Calculate the gravitational 
force of the proton on the electron. 



Reading Assignment: 
Halliday and Resnick: Ch. 16, Sect. 2, 3 

Semat and Blumenthal: Vol. I, cai. k, Fr k6''kY 



JvWITATIOW 



Problem h: Acceleration Due to Gravity 



4. If a jMartian were working on the law of loniversal gravitation by- 
considering that Mars acted as a particle attracting a Martian apple 
and a Martian moon according to the same law, he could calculate the 
distance of that moon from Mars on the assumption that the gravitational 
attraction falls off as the inverse square of the distance from the 
center of Mars. Prom measixrements made on Mars he obtains g = 3.8 m/sec^ 
for the acceleration of a falling apple, R = 3.if x 10^ m for the radius 
of Mars and T = 2.76 x 10^ sec for the period of Phobos (the larger of 
Mars' two moons).. What valixe would he obtain for the radius of Phobos' 
orbit about Mars? (assumed circular) 



A. 
B. 
C. 
D. 



1,580 km 
9,500 km 
16,000 km 
17,500 km 



Reading Assignment: 



Halliday sand Pve snick: 
Semat" and Blumenthal: 



Ch. 16, Sect. 2, 3 
Vol. I, Ch. if, Fr l+6-lf9 



Related Problems: 



Schaum: 



Ch. 5, No. 25 



i ■ 
I 



ERIC 



GRAVITATION 
Problem 10: Inertial and Gravitational Mass 



.10. Inertial and gravitational masses are conceptually distinct, although 
experimentally the same. We use one symbol, m, to denote both kinds of 
masses. In which of the following equations does m stand for gravitational 
mass? 

1. ? «= ma 



I* p = mv 



3. K «= ^ mv^ 



2 

4. F «= 



GMm 

5- F «= ^ 



6. 



Gm 



8 t» 0 



^e 

7. U «= mgh 

8. T «= 27TvOT 

A. All of them 

B. Numbers 3, 5, and 7 

C. Numbers 5, 6, and 7 

D. None of them 



Reading Assignment: 
Halliday and Resnick: Ch. l6, Sect, 13 



Joseph and Leahy: 



Part I, Ch. 1^, Sect. 1, 1-23 



SECT^NT 13 



GRAVITATION 



Problem 11: Weight on a Rotating Planet 



11. For a perfectly spherical Earth of radius 6,37 x 10^ with its 
axis through both poles, how much more (or less) would a 70-kg man 
weigh at either pole than he would on the equator? (Assume the weighing 
to be done with a **massless" spring balance.) 

A. he would weigh the seme 

B. 3-62 nt more 

C. 2.36 nt more 

D. 2.36 nt less 



Reading Assignment: 
Halliday and Re snick: Ch. 16, Sect, 5 



GRAVITATrON 



10 



Problem 15: Gravitational Field Strength 



SEGMENT 13 



15. 



EARTH 




MOON 



Referring to the diagram, point P is midway along the line from the Earth 
to the moon. This line is nonnal to the radius vector from the sun to P, 
so the Earth and the moon are equidistant from the sun. Neglecting the 
effects of other members of the solar system, compute the gravitational 
field strength at P. 

A. 1.25 X 10""2 nt/kg; at an angle of 28"* to the left of the 
line going from P to the sun 

B. 1.25 X 10"2 nt/kg; at an angle of 62 above the line going 
from P to the moon 

C. 5-9-X lO"'^ nt/kg; directly toward the sun 

D. 5-9 X 10*3 nt/kg; directly away from the sun 



Halliday and Resnlck: 
Joseph and Leahy: 



Reading Assignment: ' 

Ch. 16, Sect. 8 

Part I, Ch. 4, Sect. 3, Fr I-.58 



ERIC 



SEGMEIW 13 



GRAVITATION 



Problem 19: Gravitational Effects of Spherically Syianetric xMass Distribution 



19. Consider a sphere of radius R and total mass M, having uniform mass 
density. Calculate the gravitational field associated with this sphere 
as a function of r, the distance of the field point from the center of 
the sphere. 

GM 



A» Y = everywhere 

r2 



B. Y = 0 for r < R; y = ~ ~j for r > R 



GM ^ GM ^ 

C, y - " T for r < R; y = - 72 ^^r r > R 

QYi ^ GM ^ 

^« Y = - for r < R; y = - 72 for r > R 



Reading Assignment: 
Halliday and Resnick: Ch. I6, Sect. 6 



SEC3-M5jKT ih 



GRAVITATIOML POTENTIAL EI'IERCSf 



Problen Gravl,.atior.Al Potential Energy 



1. 



EARTH 




sm 



MOON 



Referring to the diagram, what is the work required to bring a spaceship 
of mass m to the position P (halfway between the Earth and moon) from 
infinity? Assume that the Earth, moon, and sun are stationary. 



,ERIC 



A. -G-.a i 



B. -Gm 



M8_ ^ Me ^ Mm 



■sp 



■sp 



em era i 



2Me 2Mn, 

+ + •— ■ 

r ^m rem 



C. -Gm 



D. -Gm 



2M 



s 



r 



sp 
2M„ 



^em ^em / 



2M, 



Mm 



-sp ^em ^em 



Res/iing Assignment: 



Halliday and Re snick: 



Ch. 16, Sect. 9, 10 



SEK^EICT Ik 
GRAVITATIOML POTEICTIAL EIEROT 



Problem 6: Gravitational Potenial 



6. What is the gravitational potential at the point P (halfway between the 
Earth and moon) in the diagram? 



EARTH 




Hallidac/ and Resnick: 



Reading Assignment: 

Ch. 16, Sect. 9 



SEGffiltt Ik 



GHAVITATIONAIi POTEinilAL EHERGfy 



Problem 10: Conservation of Energy in the Gravitational. ?icld 



10. In the figure below, the gravitational field at point P is zero; 
hence, a spaceship placed there would experience no force and would 
remain there indefinitely if the Earth-'/noon system were a rigid body. 
(A rigid body is a body whose parts have a fixed location with respect 
to each other.) Suppose that the Earth-moon system were a rigid body 
and that the effects of all other celestial bodies were negligible; 
with what speed would a rocket, aimed directly toward the moon, have 
to leave the surface of the Earth in order that it would be "captured" 
at point P. Express your answer in terras of the synbols in the diagram 



below. 



d 




X 



P 



MOON 

M OSS r M 




EARTH 
Mos s = 



Reading Assigment: 



Halliday and Resnick: 



Ch, 8, Sect. 3^8; Ch, l6, Sect. 9, 10 



^SEg/Sm Ik 

GRAVITATIONAL POTOUTIAL EHERCT 

Problem ih: Escape Velocity 

Ik. At what altitude above the Eeirth's swface is the escape velocity 
(speed) ftom the Earth equal to 10 im/sec? (Take the Earth's radius 
equal to GkOO km and its mass equal to 6 x 102^ kg. ) 



Reading Assignment: 
Halliday and Resnick: Ch. l6. Sect. 9 



SEGMErrr 19 

•ELECTRIC CHARGE AT© COULOMB'S LAW 



ProlDlem 1: The Electric Cliarge 



1. Charge is 

A. a unit of electrical force. 

B. a source of electrical force. 

C . a unit of current . 

D. an electron 

Reading Assignment:. 
Halliday and Resnick: Ch. 26, Sect. 2 



SEGMSI^TT 19 
ELECTRIC CEAEGE AND COULONB^S LAW 



proTDlem 2: Quantization of Charge 



2. Milli.kan's Oil Drop- experiment suggests that charge 
is quantized. Hov? many discrete electrons comprise 
a coulomb of charge? 



Reading Assigranent; 

Halliday and Resnick: Ch. 26, Sect. 5 

Semat and Blviinenthal: ■ Vol 3, Ch. 20, Fr. 20 

Joseph and Leahy: Part 11, Ch. 1, Sect 

Ft. i^7-52 



SEGMENT 19 



ELECTRIC CHARGE AI^JD COULONffi»S LAW 



Problem 5: The Ideal Insulator 

5. In an ILEAL insulator 

A. charges are fixed at all times. 

D, charges are free to move within the insulator, 

€• charges tend to he displaced from their equilibriiun 

positions under the action of applied electric fields, 
D, charges tend to spread over the surface of the insulator 

rather than remain localized. 



Reading Assignment: 
Halliday -and Resnick: Ch. 26, Sect, 3 

Semat and Blumenthal: Vol 3, Ch. 20 Fr. 7-8 . 



Joseph and Leahy: 



Part II, Ch. 1, Sect. 2 
Ft.. 1-11 



SEGMEi^rr 19 



'ELECTRIC CHARGE Am COULOMB'S LAW 



Problem 6: 



Conservation of Charge 



6. Tvra uncharged metal spheres are in contact. A hard ruhher 
rod is stroked with fur and brought very near to one of the 
two metal spheres (no contact between rod and sphere). The 
spheres are then separated, and the rod removed from the 
vicinity. VJhich of the follov/lng can now be said about the 
metal spheres? 

A. the spheres vail attract one another. 

B. the spheres vail be negatively charged. 

C. the spheres vill be positively charged. 

D. the spheres vail repel one another. 



Reading Assignment: 



Halliday and Resnick: 



Ch. 26, Sect. 2, 3, 7 



Semat and Blumenthal: 



Vol 3. Ch. 20. Fr. 1-5, 21-23 



Joseph and Leahy: 



Part II, Ch. 1, Sect. 3 
Fr. 29-35 



SEGMENT 19 ■ 

ELECTRIC CHARGE AW COULOr^B^S LAW 

'Problem 11: Coulomb's Law 

11. A certain charge Q is to be divided into tv^o parts, q and 
Q-q, F3-nd the ratio Q/q if the two parts, placed a given 
distance apart, are to display maxiniuin electrostatic repulsion 

Reading Assignment: 

Halliday and Resnick: Ch, 26, Sect, if 

Semat and Blumenthal: Vol 3, Ch. 20 Fr. lO-lU 

Joseph and Leahy: Part II, Ch, 1, Sect- k 

Ft. 31-38 



Related Problems: 
Schaum: Ch* 22, No. 1, 2^ 3 



3EGMEI-IT 19 



/ELECTRIC CHARGE AW COULOMB'S LAW 



Eroblem 15: Application of Coulomb's Law. 



15. In the accompanying diagram, two equally charged balls are sus- 
pended from a common point by (weightless) rods 0.40 meters long. 
When the balls come to rest, they are 0.40 meter apart. The magnitude 
of the charge in microcoulombs on the balls is approximately . 



//////////////////// 




0.4 meters I m^=m2 = 1 gram 



Reading Assignment: 
Halliday and Resnick: Ch/ 26, Sect, k 

Semat and Blmenthal: • Vol 3, Ch. 20, Fr. 15-20 

Joseph and Leahy: Part 11, Ch. l.Sect. 5. Fi*- 23-35 

Related Problenis: ' . . 

Schaum: Ch. 22, No. h 



SESffiNT 20 



THE ELECTRI^ FIELD 

Problem 1: The Electric Field 

1. What must "be the charge on a particle of mass 2.00 gm 
if it is to remain stationary in the laboratory when 
placed in a downv/ard-directed electric field of 
intensity 500 nt/coul, 

Reading Assignment: 

Halliday and Resnick: Gh, 27, Sect. 1. 2 . 

Semat and. Blvunenthal: Vol 3, Ch. 20, Fr, 32-33 

Joseph and Leahy: • Part 11, Ch. 2, Sect, 1, 

Fr. 1-6 

Reading Problem: 
Schaiom: Ch, 22, ETos. 6, 7 



SEGiMENT 20 



THE ELECTRIC FIELD 



Problem 5: Lines of Force 



5. A portion of an electric field line diagram (below) has been erased. 
Of the four choices given below, which is most likely responsible for 
the illustrated field? 

A. two positiA^e charges 

B. two negative charges 

C. a single positive charge 

D. a single negative charge 





Reading Assignment: 



Halliday arid Re snick: 



Ch. 27, Sect. 3 



Semat and Blumenthal: 



Vol 3, Ch. 20 Fr. 3^-36 



Joseph and Leahy: 



Part II, Ch. 2, Sect. 2, 
Ft. 25-30 



SEGMENT 20 
THE ELECTRIC FIELD 



Problem 9:' The Electric Held Due to Point Charges 



9. Two point charges and q2 are one meter apart. The electric field 
intensity at a point one meter to the right of q2 and on a line joining 
and is zero. What is the ratio qi/q2? 



''i % t=o 

o o . o 

1 meter 1 meter 



Reading Assignments: 
Halliday and Eesnick: Ch. 27, Sect, k 

Semat and Blumenthal: Vol 3, Ch. 20 Fr, 37-39 

Joseph and Leahy: Part II, Ch. 2,§ect. 1, Fr. 16-30 

Reading Problems: 

Ch. 22, I^os. 6, 7 



SEffl'tEITT 20 
JHE ELECTRIC FIELD 



Problem 13: The Electric Field Due to a Uniformly Charged Ring 



13. The electric field t for a point on the axis of a uniformly charged 
ring (see diagram) with total charge q and radius a at a distance x from 
its center is 




D. 



E = 



qx 



AttGq (a2 + x2)3/2 
normal to the axis 

1 qx 



AttEq (a2 + x2)3/2 
along the axis 

1 q 

AttEq a2 + x2 
normal to the axis 

I ' q 

AtiEq a2 + x2 
along the axis 



Reading Assignments: 
Halliday and Resnick: Ch. 27, Sect, k 



SEGMEIW 20 



ERIC 



THE ELECTRIC FIELD 



Problem l8: The Electric Field Inside a Hollov Spherical Conductor 



18. What is the electric field inside a hollow charged spherical con- 
ductor of radius R, surface area A, and total charge Q, distributed so 
that the charge density is a? 

ok 



B. 



ok 



2TTt^R2 



C. AttEqR^Q 

D. none of these 



Reading Assignments: 

Halliday and Resnick: Ch. l6, Sect. 6 and Prob. 10; 

Ch. 27; Sect, h 

Joseph and Leahy: Vol II. Ch, 2, Sect. 2, Fr. l-l6 



SE&MEIfT 21 



ELECTRIC FIELD PROPL'LMS 



Prol3lem 1: The Electric Field of an Infinitely Long Line CTnar^e 



1, An infinitely long wire has a uniform charge density of 
A = +3,0 X IQ-S coul/n, \^en a point charge Q is embedded in this wire, 
the electric field is measured to be zero at all points on a circle of 
radius 2,0 meters perpendicular to the axis of the wire. If Q is on the 
wire and at the center of the circle, what is the value of the charge Q? 



Reading Assigmnent: 
Halliday and Resnick: Ch, 27 ^ Sect, k 



SEGMEm 21 
ELECTRIC FIELD PROBLEMS 
Problem 5: llie Electric Field Betvreen Two Charged Parallel Plates 



5. Two large parallel metal plates adjacent to one another carry uni- 
form surface charge densities -kj and -a, respectively, on their inner s 
faces. The magnitude of o is 10 coul/in2. A charge, q = 3.0 x lO'^coul 
is placed between these two plates. What is the magnitude of the elec- 
tric force on it? 



Reading Assignments: 
Halliday and Resnick: Ch. 27, Sect, k 

Joseph ajid Leahy: Part II, Ch. 2, Sect. 2, 

Fr. 33-^3 



SE 

ELECTRIC FIELD PHOBLEM^S 
Problem 10: Kinetic Energy of a Charge Released in an Electric Field 



10, Two oppositely charged metal plates are placed parallel to one 
another separated by a distance of 1,0 x IQ-^ m. The uniform electric 
field between the plates has an intensity of 1,0 x io3 nt/coul. If a 
proton is released very close to the positive plate, what will be its 
kinetic energy at the instant it collides with the negative plate? 



Reading Assignment: 
Halliday and Eesnick: Ch, 2?, Sect. 5 

Related Problems : 



Scham: 



Ch. 22, Nos. 8, 13, 15 



SEGMEiYr 21 



ELECTRIC FIELD PROBLEMS 



Problem ik: Deflection of an Electron Beam in an Electric Field 



14. The figure below shows an electron projected with sp^ed 

Vq = 1.00 X 10*7 m/sec at .right angles to a uniform field E. Find the 

deflection of the beam on the screen when the length i of the plate is 

2.00 cm, the distance d from the end of the plates to the screen is 

29.0 cm, and E = 1.50 ^ 10^ nt/coul. (Neglect the gravitational effect.) 



^ [ ♦ + 1 




E 



I ------ I 

f 



$cr«on 



Reading Assignment: 



Halliday and Resnick: 



Ch, 27, Sect. 5 



Related Problems: 



Schaum: 



Ch, 22, No. 8 



SEaiEI-^'T 22 
ELECTF" DIPOLES AflD ELECTRIC FLUX 



Protlera 



jtion of Electric Dipole Axis 



1. Which of the following choices is the direction of the axis of an 
electric dipole? 

A. An imaginary line drawn perpendicular to the line 
joining the tv/o charges with the positive charge to 
the left of this perpendicular line. 

B. The direction defined by an Imaginary straight line 
drawn from the negative to the positive charge forming 
the 4i±pole. 

C. TheJSrection defined:»Mr an imaginary line jir awn from 
the opsDBitive to the n]gg^±ive charge formr^gg the dipole. 

D. i The-3cfirrection defined isr^r :an imaginary liiuexiirawn 

i perpmrriicular to the Tonagt joining the twoocfaarges that 
1 f oruLJlUie dipole, with :t*e£positive charged the right 
i of itSiEs line. 



Reading Assignment: 



Halliday aruiffe'snick: 



Oh. 27, Sect, ky 6 



Sears and ^flaratrsky 



Oh. 265 Sect. 7 



ELKC'r-RIC DIPOtES Alffl ELECTRIC FLUX 



Rroblem h: Electric Dipole Moment 



4. 




PHOTON 



eleccriic dipole-moment, p, of the configuratic 

A. 3.2 X 10"25 coul-m; -x.axis 

B. 1.6 X 10"^^ coul-m; +x axis 

C. 1.6 X 10"^^ coul-m; +z axis 

D. 3.2 X 10-^^ ciDul--m; --rx axis 



IS 



Readrcg Assignment; 
HaUaHiB: and Resnick: Oh, 27, Sect a 6 

Sears rad Zemansky; Ch. 26, Secto 7 



1 

T 




SEQUENT 22 
ELECTRIC DIPOLES AI^E) ELECTRIC FLUX 
:Sraoblem 5: Electric Fliix Through a Plane Surface 

5. Th^-o^cicnr field X shown in the diagram has a consxauL magniiune aucl 
directiaEQin^aitHevery point in space. The directign of X Is always paiMllci 
to the ^saats:. What is the flux of the vector A through the surface S 
shovm til hp cdiagram? 

B . 'Jim 



I 




Reading Assxgrinient : 
HallaMEf- 1 liiftEEmifc: Ch. .58., Sect. 1 

Searsr^Eim :ianan^^g::. Ch. 25. Sect, h 



i 



ERIC 



SEfflffil^T 22 



ELECTRIC DIPOLES AllD ELECTRIC FLUX 



Problem 9: Electric Flux Through a Cylindrical Surface 



9. In the accompanying figure, a shell is shov/n which consists oaly of 
half a cylinder with no end surfaces. What is the value of Cv*? 

' A, 360 nt-m^/coul 

B. 420 nt-m^/coul 

C. 785 nt-m^/coul 
500 nt-m^/coul 




Reading Assignmentr 
Halliday and Resnick; Ch. 28, Sect. 1 

Sears and Zemansky: Ch. 25, Sect, k 



SEGMENf 22 



ELECTRIC DIPOLES AND ELECTRIC FLUX 



Problem ik: Electric Flux Through a Cubical Surface 



14. A cubical surface 5 mete^cs on edge is shown in tl^ diagram. What 
is the value of the electric 2aLux (})£ through the cubical surface? 




Reading Assignment: 
Balliday and Resnick: Clou. 19.8^ Sect o 1 

Sears and Zemansky: Ch^ 25, Sect, k 



SEGMENT 23 



GAUSS'S LAW 



Problem 1: Distribution of Charge in Conducting and 

Non-Conducting Bodies 



1, A non-conduciting uniformly dii=arged:^sphere (p = +3 coul/m ) has a 
radius of one meter. The sphere^iis pionged into a very cold solution 
( temper aturre = 1*" K) and becomes: ;a cotrductor. ^^hat is the surface 
charge, a, of the sphere? 

A. 1 coiil/m^ 

B. 3-78 coul/m^ 

C. 0*0-25 coul/m^ 

D. 3 coni/m^ 



Readii^ ^Assignment; 

Halliday at>d Resnick: Ch. 28, Sect. 4 

Semat and Blumenthal: Vol. 3, Ch. 20, Fr. 48 

Jossph and Leahy:. I'art II, Ch. 2, Sect. .2 



SEGMENT 23 



GAUSSES LAW 
Problem 5: Charge Attraction and IlLepulsion 



5. The aluminum foil of a negatively charged electroscope is observed 
to have a deflection of 45**. Imagine that yx)n have been v/alking on a 
rug on a dry winter day and then bring your hand near the knob of this 
electroscope, causing the angle of deflection to drop to 10**. l>Fhich of the 
following is true about the c&arge on your hand? 

A. Positively charged 

B. ITegatively charged 

C. Not charged 

D. It depends on whether you have rubber soled shoes or not 



Reading Assignment: 



Halliday and Res nick: 
Sanat and Blumenthal: 
Joseph and Leahy: ' 



Ch. 26, Sect. 2 

VoiL. 3^ Ch. 20, Fr. 21-25 

Para: II, Ch. 1, Sect. 2, Fr. 18-34 



SEGMENT 23 
GAUSS'S LAW 



Problem 9: Gauss's Law 



FRir 



9. The net charge enclosed in a Gaussian surface is q. 
form of Gauss's law is 



The geMEsal 



C. 



= q (DE'dS 



A. <t) 

• ds =-a- 



dS 



D. q 



Eo J 



Halliday and Resnick: 
iSears and Zemansky: 



Reading Assignment 



Ch. 28, Sect^ -2- 
Ch. 25, Sect:: 4^ 



SEGMENT 23 



GAUSS'S LAW 



Problem 17: Electric Field Plotted as a Function of Distance 



17. The diagram belox^7 shows the magnitude of the electric field plotted 
as a function of distance. Which of the following objects could produce 
such an electric field? 

A. A uniformly charged, non-conducting shpere 

B. An infinitely large, charged plate 

C. A charged conducting cylinder 

D. An infinite line of charge 



E oc r 




.1 




r (meters) 



Reading Assignment: 



Sallday :smd Resuick: 



Ch. 28, Sect. 6 



SEGMENT 23 



GAUSS'S LAW 



Problem 21: Electric Field Due to a Linear Charge 



21, Consider an infinitely long straight wire of radius ''a". Apply 
Gauss's law to find the magnitude of the electric field E at a distance 
r, where r > a. The linear charge density is X coul/m, 

X 
X 

X_ 

27reo 

A 

27reor 



A, E = 

B. E = 
C- E = 
D, E = 



Halliday and Resnick: 
Sears and Zemansky: 



Reading Assignment: 

Ch. 28, Sect, 6 

Ch. 25, Sect- 5, Par. 4 



SEGMENT 23 



GAUSS'S LAW 



Problem 22: Electric Field Near a Large Charged Plate 



22, A thick, flat plate is constructed of copper (a good conductor). 
The surface dimensions of the plate are 10 m x 10 m. If a charge of four 
coulombs is placed on the plate, what is the electric field strength one 
meter from, the flat surface of the plate in nt/coul? 



Reading Assignment: 
Halliday and Resnick: Ch. 28, Sect. 6 

Sears and Zemansky: Ch. 25, Sect, 5, Par. 6 



EKLC 



SEGMENT 23 



GAUSS'S LAW 



Problem 23: Electric Field Between Two Charged Sheets 



1 

1^ 



ERIC 



23. Two large sheets of copper are shown in the diagram. The sheets are 
very thin and are oppositely charged, (a = 3 coulombs per square meter 
of the copper sheet.) Using Gauss's law, what is the magnitude of E 
midway bet^T. m the two plates in nt/coul? 



BATTERY 



□ 



Reading Assignment: 
Halliday. and Resnick: 

Ch. 28, Sect. 6 
Joseph and Leahy: 

Part II, Ch. 2, Sect. 2, Fr. 33-40 
Sears and Zemansky: 

Ch. 25, Sect. 5, Par. 7 



SEGMENT 23 



GAUSS'S LAW 



Problem 24: Electric Field Between Two Concentric Charged Sphcr 



24. An electron is placed 
midway between the two con- 
centric spheres as shown at 
right. What is the magnitude 
of the force in newtons on 
the electron if the distance 
from the center of the con- 
centric spheres is 1,5 m, and 
each sphere has a charge of 
+10 coulomb distributed 
over its surface? 



I I 




Reading Assignment: 
Halliday and Resnick: Ch- 28, Sect. 6 

Sears and Zemansky: Ch. 25, Sect, 5, Par. 3 



SEGMENT 23 



GAUSS'S LAW 



Problem 25: Electric Field Between Two Concentric Charged Cylinders 



25. Two coaxial hollow metal cylinders of length L with. radii a and b 
(b > a) carry charges +q and -q respectively • The magnitude of the 
electric field (neglecting edge effects) at a point a < r < b, measured 
from the coimnon axis is 



qL 




Halliday and Resnick: 
Sears and Zemausky: 



Reading Assignment: 

Ch. 28, Sect. 6 

Ch. 25, Sect. 5, Par .4 



SEGMENT 2A 



.ECTRIC POTENTIAL 



Problem 1: ^v"^^' 



Electric Field 



1. A particular elect 
equation: 

E = - 



lid can be described by the following 



How much work must be mied to move a charge q = +1 coul from 

X = 10 m to X = 5 m? 



Halliday and Resnick: 



igteading Assignment: 

Ch, 29, Sect. 1^ 2 



ELECTHLC ^^JITENTIAL 



5: Potential Difxerence in a Uniform 



:ic Fi^Iil 



6.. mi pp^^ ilel plates each with s.. surface charge dem^^tj a = lED coul/tn^ 

fcEHTT. T^ ei^T-r ' of uniform electxii:: f:ield as shown in dtv: diagram. Calculate 
tte: pxirir^: : .: ^^ifference = - in volts, 

cr - TO coul /m^ 




A*^^^— ' 



(r= 10 coul/m^ 



Haillici35r-5aald: Hesnick: 
Semat an±3:^ laanrpntfaal ; 
Joseph and: L^Ebiy:: 



Reading Assignment: 



CIx. 29., Sect, 1, 2 

Vol. 3, Ch. 20, Fr, 40-45 

Ear± II, Ch. 2, Sect. 5, Fx. 16-20 
Sect 4, ?r. 50-54 



ELECTRIC -POTENTIAL 



Bbx atial Due re a Point Chai-r^ce 



!!<. Recalling th^^: tt5i£ yaiiential -diff erence beto-Hn twu points k.i^nd B 
is given by the, e>z:ni"r:esn' :'ti 



B 



a) 



we can define tfiffi e:-iiiL:rr::ic potential b~" taking point A to be at: -infinity, 
so that = 0 



(2) 



Using thxs def iniHud-r^, calculate the potential -due xo a point ::c6r3rg€ q 
at a distance ir fDms it- 



A. V' 



B. V 



C. V * 



Aire, 



D. V = 



Reading Asa^nment: 



Halliday and Resmi c^-^ 
Semat and BIumentiAil^ 
Joseph arW 

iSchaum: 



©h, 29, Sect. 3 

^ol, 3^ Ch- 20, P^. 46-^47 

gaxt H, Gh. 2, Seefe. 4, Fr. 20 

:iEkv.,-22., No. 9 



SEGMENT 24 



ELECTRIC POTENTIAL 
Problem 15: Potential Due to Tvjo Pofzixt Chw :rs 



15. T\'>o charges of magnitude q and -3q are sepsirBtcd ^ distancce of 
2 m. Find the two points on the line joining th^: tt:ijx> c±<'r-c^as xsskrs the 
potential Y = 0. ^ 

^ d M 




A. 1 m left of +q; 0.5 e right of +q 

B. 0.5 m left of +q; 1 m right of +q 

C. 0.5 m right of +q 

D. 1 m left of +q 



Reading Assignment: 
Halliday ami Resnick: Ch. 29, Sect.. % 4 

Semat and KHumenthal: Vol. 3, Ch. 3D, «&-47 

Joseph and Leahy: Part II, Ch. -2, Sect. 4, Fr. 41-47 

■4 

R.elated Problems : 
Schaum: Ch. 22, No. 33. 



ELECTRIC POTEinn^X E3RGY 



FjroKLem 1: Calcmlsitioi: :zl E fari Y for an Electrrlc 



1. At £ point P the electric pcdi^entlal oxie to a dipole loc^^p 
ori^n of an xy-plane system is given. by 



where p = 2 aq and = + y^ asid 5 is measured f rcain -K^ a^* is 
What is the y C3cnnpaEiient of the electric field Ey at F? 



C. E.. = - 



3.. E,, =^ - 



p 


x2 - 2y2 




(x2 -i^ y2)3/2 


= - p 


x2 - 2y2 




(•x2 y2)5/2 


P 






(x2^ y2)3/2 


= _ P 






(x2 y2) 3/2 




AsBfiSinniGii t^ t 



HallM:^ msd Eesnick: 
Sears ^^amsfl Teiaaiisky : 



Ch, 29, ^fect, 
Cih« 26^ SBCi:% 



ELECTlJiL • -Iri/rENIIAL ENERGY 



TP^-rmrr ';.:'^ c5 : potential Dif -rence Betecen Two :Daccntric 

.^.'s^h-eirical Shells 



6. Two ::2]ana5H£3:ic» conducting spE:.r~ical shells bi c rnLiii r and R, 
spec±ive2y (31 > r)^ llae respectiv- ■. charges in i±=a shells axe +q and 
VJhat is tiiB. TiEniSB£±al difference ibe::r^eeii the two spheres? 

\ (r ' r) 



CI1. .29 , S®:it. 2 

fM:»flmrg suit Z^ianiEfey : Ch.- 26,, Sect. 3 j ^ 



EL ^.CTRIC BDHENTIM. ENERGY 
Proa'ler. 10; Electric "Potsittial D^iie a Non-Ccimdiacting Charged. Sphe 

m-. The, ipoteiaitial at a po;tnt a fiisttance r f rem the cent^ of a aoTi- 
Douiducting splii£,re of radiias (CTarged unif oraOry v;ith a tzjXal charge 
jjs proportioaaJ. to 

A. f cx r < R; 1/r for x > R 

B. l/rP- f or r < R; 1/r finr r > E 

C. X for r < R; tor r > R 
comstaiit foor x '< E; I//r fox r > E 



Ch. Sflssrt, 2 



SEGMENT 25 



ELECTRIC pote::ixal ENEIRGY 
Problem 14: ElLectrlc Potential Ertergy 

14. A protona (mass = 1.67 x 10-27 cSiarge qp = 1..6 - 

with an initLal veloclcy v = 2.00 x 10^ m/sec is directed towards a fixed 
ciaree Q = 1.00 x lO"'* coul a distarnze r ^- l.M tn from the: inataal position 
' of the proton. Find the distance of closest approach, for the proton to the 
fixed char&e Q. 



Halliday and Resmck: 
Joseph and LeaMy: 



Readiing AssigiEiBent: 

iCh^ :29, Secit. 6 

BaxiL nr., a. 2, Sect. 3, Fr. 1-15 



SEGMENT 26 



CAPACITANCE 



Problem I: The Parallel Plate Capacitor 



1. A ^Branei plate capacitor consists of tXv'o parallel conducting plates 
of area A separated by a distance d. The plates carry charge +q and -q 
ressectiirely. Derive the expression for capacitance in terms of e^, plate 
arra, and distance between plates, then select the correct answer: 



A- 



C = 



C = 



EqA 



C, C = e^Ad 

D, C = e^d 



Halliday and Resnick: 
Semat and Blumenthal : 

Schamoi: 



Reading Assignment : 



Related Problems: 



Ch, 30, Sect. 2 

Vol. 3, Ch. 21, Fr. 1-6 

Ch. 22, No, 22(a) 



SEGMENT 26 



CAPACITANCE 



Problem 6: The Cylindrical Capacitor 



6. Derive the equation for the capacitance of a capacitor formed by two 
concentric hollow cylinders of length L with radii a and b (b > a) ; then 
select the correct ansvrer, 

A. C = ATTE^Cb - a) 

B. C = Ivz^-L £n(b/a) 

^' ^ " £n(b/a) 

D. C = Mb/al 
2ttEqL 



Reading Assignment: 

Halliday and Resnick: 



Ch. 30, Sect. 2 



SEGMENT 26 



SEC^IENTS AND CORE PROBLEMS 



Problem 10: Equivalent Capacitance 



10. For the circuit shown below, what is the equivalent capacitance in yf? 




Reading Assignment: 



Halliday and Resnick: 
Semat and Blumenthal: 



Ch. 30, Sect. 2 

Vol. 3, Ch. 21, Fr. 17-22 



Related Problems: 



Schaum: 



Ch. 22, Nos. 20, 21 



SEGMENT 26 



CAPACITMCE 



Problem 15: Analysis of Capacitor Circuits 



15. For the circuit sho\m belov;, what is the total charge in microcoulombs 
supplied by the battery? 




V = 12 volts 



0^ = 03 = 2.0 |if 



C2 = 1.0 |if 



= C3 = 3.0 yf 



Reading Assignment: 



Halliday and Resnick: 
Semat and Blumenthal: 



Ch. 30, Sect. 2 

Vol. 3, Ch. 21, Fr. 19, 23 



Related Problems 



Schaum : 



Ch. 22, Nos. 20, 21 



EKLC 



SEGMENT 27 
ENERGY STORAGE IN CAPACITORS 
Problem 1: Work Done in Charging a Capacitor 

1. Find the work done in charging a parallel plate capacitor to produce 
a final charge magnitude Q = 5 x 10''3 coul on each plate and a potential 
difference between the plates of V = 100 volts. 

Reading Assignment: 

Halliday and Resnick: 
Semat and Blumenthal : 

Related Problems 

Schaum: 



Ch. 30, Sect- 7 
Vol. 3, Ch. 21, Fr. 11-14 

Ch. 22, Nos. 19, 22 



SEGMENT 27 



ENERGY STORAGE IN CAPACITORS 



Problem 6: Transfer of Energy in Capacitors 



-Ilcr--llcr-ll^ 



iV=100volJs 



C^ = 400 wf 
C^ = 400 yf 
C3 = 200 wf 



Three large capacitors having capacitances of C^ = 400 V'-f , ^2 = 400 pf 
and C3 = 200 uf are connected in series across a 100-voit battery. After 
the capacitors are charged, the battery is disconnected and the capacitors 
are connected in parallel with the positively charged plates connected 
together. 'Find the difference in stored energy in the system of three 
capacitors in the two situations described above. 



Halliday and Resnick: 
Semat and Blumenthal: 

Schaum 



Reading Assignment: 

Ch. 30, Sect. 7 

Vol. 3, Ch. 21, Fr. 15,, 16, 19, 23, 24 
Related Problems 

Ch. 22, Nos. 20, 21, 22 



SEGMENT 27 



ENERGY STORAGE IN CAPACITORS 



Problem 10: Dielectric Constant 



10. A dielectric slab of thickness b and dielectric constant k is inserted 
between the plates of a parallel-plate capacitor of plate separation d and 
area A. What is the capacitance of the capacitor? 



C = 



B. C = 



C. . C « 



C = 



icEqA 



Kd - b(K - 1) 



iCE^A 



.d 



e^A 



ic(d - b) 



Reading Assignment:. 
Halliday and Resnick: ^ Ch. 30,' Sect. 5 



Semat and B lumen thai: 



Vol. 3, Ch. 21, Fr. 6-9 



SEGMENT 27 



ENERGY STORAGE IN CAPACITORS 



Problem 16\ Effect of Capacitor Dielectric on Stored Energy 



16. Ati air capacitor having capacitance C^ = 1,5 pf is. connected to a 
100-vol;: battery. After the capacitor is fully charged it is disconnected 
from the battery and filled with a dielectric material of dielectric, con- 
stant K = 3.0. If the capacitor with the dielectric is now connected to 
another uncharged capacitor C2 = 3.0 yf as sho\m in the diagram, find the 
energy . stored in the final system. 



DIELECTRIC 



c 



1 

J 



Reading Assignments: 



Halliday and Resnick: 



Ch. 30, Sect. 7 



Semat and Blumenthal: 



Vol. 3, Ch. 21, Fr. 9,24 



Related Problems 



Schaum 



Ch. 22, Nos. 16, 20, 22 



SEGMENT 28 



CURRENT AND RESISTANCE 
Problem 1: Establishing an Electric Current 

1, A continuous current \vill be present in a metallic conductor if 

A. a continuous field or potential graS^ent is maintained x^ithin it 

B. the co;TjDiai2tia3r has a mniEEiection to ground 

C the coinfflirmaGn: has am. irnnSuced charge on its surface 
HD.. rhfl-rgfiy -frnn ^x5aie condiirnrrf ii :ax;e f i^e to move 

Rea2iiing Assignment: 

Halliday and Resi^cfe: Gh, 3!L, Sect. 1 

Semat and B lumen tteH:: Vol. a, ,Ch, 22, Tr, 1-3 

Joseph and 'Leahy: Part II, Ch. 3, Sect, 1, Fr. 21-25 



SEGMENT 28 
CURRENT AND RESISTANCE 
Problem 6: Current DensSi^ 

6. Current enters a cylindrical wire of diameSsr "2/^ in, the current 
density being 80 amp/m^. The wire eventually taijeirs Jnjam to a diameter 
of 1/16 in. What is the current density in tkfe ttfeOTaesr T)oftion of the 
wire, in amp/m^? 

Reading Assignment 
Halliday anfl Hesnick: Ch. 31, Sent , 1 



Joseph and Heahy: 



Part II, Ck. 3;, ^EEt. 2, Fr. 16-19 



SEGMENT 28 



CURRENT AND IRESISTANCE 
Problem 10: Resistance 

10. A wire with a resistance of 9.0 ohms is drami ov^ so that its nev: 
length is three times its original length. Find the mew ^raZLue of its 
resis'tance, assuming that the resistivity and tine cdiensity of the materia;; 
aare not changed during the drawing process. 

Readiir^ teiiignment: 
Ealli'day and Resnick: Gh. 31, Sect. 2 

Semat and Blumenthal: Vol. 3, Ch. 22, Fr. 14-16 

Joseph and Leahy: Part II, Ch. 3, Sect. 3, Fr. 37-53 

Reading Problems: 



Schaum: 



Ch. 25, Nos. 1, 4 



SEGMENT 28 



CURRENT AKD HESrSITAITCE 
^oblOTi 15: Ohm's Law 



15. A cDEErent of 2 aHrp exists :in a \7±re 2 m long and 2 riDi in diameter, 
leafcen a JES^olt batteary is c^mne-rrred across it. IThat willj:be the current 
lirro.iigfc s wfjre 4 m Icoing and 4 -mm in diameter, made up of ^^actly the 
ssme mmte^ri^vl; Csame ip) , if ^ &~^olt battery is connected secross it? 



Reading 

Ha3niiLSay and Resnick: 
Semat: and Bluinentiial : 
Joseph and l^eahy : 

Related 

Schaiura: 



signment: 

Ch. 31, Sect. 2, 3 

Vol. 3, Ch. 22, Fr. 11, 12, 28 

ISm^ll, Ch. 3, Sect. 4, Fr . 5-14 

obi ems 

Ch.. 23, No. 4; Ch. 25, No. 1 



rERLC 



S1]'G^ENT 29 



ELECT31ICAL ENERGY MD ELECTROMOTIVE F^PXE 



Problem Ir Energy Tranisfer in an Electric Circuit 



1, Tn the circuit shorn in tte accompanying diagram, the power developed 
in the resistor may be ^gpven as :? = '^V^t)* Derive from this the equation 
which expresses the rate at whicfe heal. Is developed ±n the resistor R in 
terms of i and R. 



^ 1 



Halliday and Resnick: 
Semat and Blumen thai: ' 
Joseph and Leahy: 



Reading Assignment: 

Ch. 31, Sect. 5 

Vol. 3, Ch. 22, Er. 6-10 

Part II, Ch. 3., Sect. 5, Fr. 1-13 



SEGME^rr 29 

ELECTRICAI. ENERGY AND ELECFROMOTIVE FORCE 

Probleiii 5: Joule Heating 

5. A reisitor dissipates 100 watts x^hen it 's connected to a 100-volt 
supply. If this voltage drops to 90 volts,^ wnat will be the pexcentag 
drop in heat output, provided the resistance remins the same? 



Reading Assignment: 



Halliday and Resnick: 



Ch. 31, Sect. 5 



Semat and Blumenthal: 



Vol. 3^ (Caiu. :22, Fr. 11, 



12, 28 



Joseph and Leahy: 



Part IX„ -Ck. 3, Sect. 5, Fr. 16-20 



Ressdliag Problerns^:: 



Schaum: 



Ch. 24, 3^fos. 4, 6 



SEGMENT 29 

ELECTRICAL ENERGY AND ELECTROMOTIVE FORCE 
Problem 9: Electromotive Force 

9. Which of the follox^ing correctly defines emf in terms of the work 
done by a seat of emf in moving a charge dq from a lower potential to a 
higher potential? 

A. e = -qdW 



^ dW 

. ^ XT where: dW is the work done by the 



dq 

^ *" diq from a lower to a higher 



source of emf on a charge 
dq, in moving this charge 



potential 



Halliday and Resnick: 
Joseph and Leahy: 



Reading Assignment: 

Ch. 32, Sect. 1 

Part II, Ch. 2, Sect. 7, Fr. 1- 



SEGi^IEMT 29 

ELECTRICAL ENERGY AND ELECTROMOTIVE FORCE 



Problem 15: Single* Loop Circuit - Joule Heating 

15. For the data given in the circuit below, what is the rate at which 
heat is being generated in the 75-ohm resistor? 



r = 5ohms 



T 6=80volts 



R = 75 ohms- 
■vWW — 



Halliday and Resnick: 
Semat and Blumenthal 
Joseph and Leahy: 



Reading Assignment; 



Reading Problems.: 



Ch, 31, Sect, 5, Ch, 32, Sect, 2, 

Vol, 3, Ch, 22, Fr, 11, 12 

Part II, Ch, 3, Sect, 5, Fr, 19-22 



Schaum: 



Ch, 24, Nos, 4, 6 



SEG^fENT 29 

ELECTRICAL ENERGY AND ELECTROMOTIVE FORCE 



Problem 21: Single Loop Circuit - Potential Difference 



21. Find the potential difference • the circuit sho\m below. 



r, = 1 ohm 



Rj= 6 ohms 



lohm 



Ro- 4 ohms 



'£ =6volts 



Halliday and Resnick: 
Semat and Blumenthal : 
Joseph and Leahy: 



Reading Assignment 

Ch. 32, Sect, 2, 3, 4 

Vol. 3, Ch. 22, Fr. 22, 23 

Part II, Ch. 3, Sect. 6, Fr. 22-29, 44-49 



SECMENT 30 



CIRCUITS AND KIR CHHOFF^S RULES 
Problem 1: Current and Resistance in Basic Circuits 



1. A circuit consists of three resistors, = 1 ohm, R2 = 2 ohms, and 
= 3 ohms. The current in each resistor is found to be inversely pro- 
portional to its resistance. This means that 

A. all three resistors are connected in series 

B. all three resistors, are connected in parallel 

C. the first two resistors are connected in parallel and 
the combination is connected in series with the third 
resistor 

D. this is always true regardless of the way these resistors 
are connected. 



Halliday and Resnick: 



Reading Assignment : ' 

Ch. 32, Sect. 5 



SEGMENT 30 
CIRCUITS AND KIRCHHOFF^S RULES 
Problem 5: Equivalent Resistance 

5. 'What is the equivalent resistance of the circuit shown below? 

Rj = R^ = R3 ^ 15 .olims 
Rj^ = 10 ohms 
R^ = 10 ohms 
Rg = 5 ohms 



Reading Assignment 
Ch. 32, Sect. 3, 5 
Vol. 3, Ch. 22, Fr. 21-25 

Part II, Ch. 3, Sect.. 6, Fr. 9-21; Sect. 7, 
Fr. 5-21 

Related Problems 

Ch. 25, Nos. 5, 8, 9, 10, 11 



R4 




Halliday and Resnick; 
Semat and Blumenthal: 
Joseph and Leahy: 

Schaum: 



SEGMENT 30 



CIRCUITS AND KIRCHHQFF^S RULES 
Problem 10: Potential Drop Across Parallel Resistors 



10. In this circuit, the voltage drop across the 6 .O-ohm resistor is 

A. equal to 

B. greater than V^^ 

C, smaller than V, 

D, zero 



'AB 



9.0 ohms 
i—VWv — I 



4>A 



6,0 ohms 
Bf-AAW — I 



18 ohms 



Reading 

Halliday and Resnick: 
Semat and Blumenthal: 
Joseph and Leahy 

Related 

Schaum: 



Assignment ; 

Ch. 32, Sect. 4,. 5 

Vol. 3, Ch. 22, Fr. 26,27 

Part II, Ch. 3, Sect. 8, Fr. 1-8 

Problems : 

Ch. 25, Nos. 12, 13 



SEG>tENT 30 



CIRCUITS AND KIRCHHOFF'S RULES 



Problem 16: Unknovm Resistance in Simple Circuit 



16. For the circuit shov/n in the figure, find the value of the resistance 
R such that the current in the 6-ohin resistor is three times the current 
in the resistor R, 



— Wv 

6.0 ohms 



1 



Ch. 32, Sect. 5 

Vol. 3, Ch. 22, Fr. 26 

Ch. 25, Nos. 12, 13 



— Wv 

8.0 ohms 



AVv- 
R 



Reading Assignment: 

Halliday and Resnick: 
Semat and Blumenthal: 

Related Problems 

Schauui: 



SEGMENT 30 



CIRCUITS AND KIRCHHOFF'S RUT.ES 



Problem 19: Kirchhoff 's First Rule 



19. The current equations for the three branch points b, c, g in the 
accompanying circuit are, respectively 



A. 


^1 


- H 


- ^3 


= 0; 


^2 






+ 


^6 


= 0; 


-i^ + + = 0 


B. 


^1 


+ ^2 


+ ^3 


= 0; 


^2 


+ 




+ 


^6 


= 0; 


+ + = 0 


C. 


^1 


- ^2 


- ^3 


= 0; 


^2 


+ 






^6 


= 0; 


- - = 0 


D. 


^1 


- ^2 


- ^3 


= 0; 


^2 






+ 


^6 


= 0; 





a 

0- 



6 



6, 



b 



•2 



c<> 



»'3 

-AAA- 



R4< 



A^Ar 



d 



6Q 



Halliday and Resnick; 
Sears and Zemansky: 



Reading Assignment: 



Related Problems: 



Ch. 32, Sect. 5 
Ch. 29, Sect. 2 



Schaum 



Ch. 25, Nos. 25, 26 



SEGMENT 30 
CnOJlTS AND KIRCHHOFF'S RULES 



Problem 23: Multiloop Circuits 



23. 




a ^3 d 

Vv\ — 




J 



5.0 ohms 
10 ohms 
15 ohms 
12 volts 
6.0 volts 



For the C3,rcuit shown in the figure, find the magnitude of the current 
through resistor R^ . 



Reading Assignments 



Halliday and Resnick: 
Sears and Zemansky: 



Ch. 32, Sect. 5 
Ch. 29, Sect. 2 



Related Problems: 



Schaum: 



Ch. 25, Nos. 25, 26 



SEGMEOT 31 



AMMETERS AND VOLTMETERS 



Problem 1: The Ammeter 



1. The resistance of the coil of a pivoted coil galvanometer is 10.0 ohms 
and a current of 0.0200 amp causes a full-scale deflection. It is desired 
to convert this galvanometer into an ammeter reading 10.0 amps full-scale. 
The only shunt available has a resistance of 0.0300 ohms. IJhat resistance 
R must be connected in series with the coil so that the ammeter v/ill read 
properly? 



Reading Assignment: 



Halliday and Resnick: 



Ch. 32, Sect. 6 



Sears and Zemansky 



Ch. 29, Sect. 3; Ch. 31, Sect. 5, 6 



Semat and Blumenthal: 



Vol. 3, Ch. 25, Fr. 38-39 



Related Problems: 



Schaum: 



Ch, 29, Nos. 1,2 



SEQUENT 31 



AMMETERS AND VOLTMETERS 
Problem 7: The Voltmeter 



7. A 150-volt voltmeter has a resistance of 20,000 ohnis. When connected 
In series vzith a large resistance R across a 110-volt line the meter read 
5.0 volts- rind the resistance R. 



Halliday and Resnick: 
Sears and Zemansky: 
Semat and Blumenthal: 



Reading Assignment: 



Related Problems: 



Ch. 32, Sect. 6 
Ch. 29, Sect. 3 
Vol. 3, Ch. 25, rr. 40 



Schaum: 



Ch. 29, Nos. 3,4 



SEGMENT 31 



AMMETERS Am VOLTMETERS 



Problem 11: The Potentiometer 



11. In the circuit below, the various elements have the following 
values: 

w< J /s 



I 



I wvvv^ 



^ L 

^NAAAAAAAAAAAAA.o-° 
r 



R = 100 ohms ^1^5 volts 



r = 68 ohms 



^2 



rj = r2 = 2 ohms 
Calculate the value of 



Halliday and Resnick: 
Sears and Zemansky; 
Semat and Blumenthal: 



Reading Assignment: 



Ch. 32, Sect. 7 
Ch. 29, Sect. 6 
Vol. 3, Ch. 23, Fr. .28-29 



SEGMENT 31 



AMMETERS AM) VOLTMETERS 
Problem 15: The ^^eatstone Bridge 




In the IvTieatstone Bridge illustrated, the variable resistor is 
adjusted to 1550 ohms "in order to make the galvanpineter current (4g) 
equal to zero. XThat ±s the value of in ohms? 



Sears and Zemansky: 
Semat and Blumenthal: 



Reading Assignment: 

Ch. 29, Sect. 4 

Vol. 3, Ch. 22," Fr. 30-33. 



SEGMENT 32 



CHARGE IN & MAGKETIC FIELD 



Problem 1: Magnetic Force on a Charge 



I. An electron in a television picture tube has a speed of 6 x 10 m/sec. 
T^e tube is oriented so that the electrons Bove horizontally from west to 
east The vertical component of the Earth's magnetic field points down- 
Slrd'and has an intensity of B « 5 x IQ-^ T. What is the force exerted on 
the electron? (Recall that qe - -e = -1-6 ^ 10" ^"^^'^ 

"a, 9.6 *• ^i-^'^ ftt; north 




4.11 X K^ -' '" 'Bt^ south 



ttt ; 0orth 
4.8 X 10"^^' nt; south 



Halliday and Resnick: 
Semat and Blutnenthal: 
Joseph and Leahy: 



Reading Assignment: 



Ch. 33, Sect. 1,2 

Vol. 3, Ch. 25, Fr. 29 

Part II, Ch. 4, Sect. 5, Fr, 13, 15- 



Related Problems: 



Schaum: 



Ch. 27, No, 12 



SEGMENT 32 



CHARGE IN K^GNETIC FIELD 



Problem 4: Orbits of Cliarges in the Magnetic Field 



4. The proton is positively charged and 1836 times as massive as the 

negativaly'-charged electron. 



X 



X 




Each is released with its 
velocity in the plane of the 
paper, there being a uniform 
magnetic field directed 
perpendicularly into the 
plane of. the paper. If the 
proton and the electron are 
released with equal kinetic 
energies, the electron's 
orbit is 



A. larger than the proton's orbit 

B. smaller than the proton's orbit 

C. the same size as the proton's orbit 

D» no conclusion can be drawn about the relativie sizes 
of the orbits 



Halllday and Resnick: 
Semat and Blumenthal: 
Joseph and Leahy: 



Reading Assignment: 



Ch. 33. Sect. 1,2 

Vol 3, Ch. 25, Fr. 30-33 

Part II, Ch. 4, Sect. 5, Fr. 23-33 



Related Problems: 



Schaum: 



Ch. 27, Nos. 14, 15 



SEGI-IENT 32 



CEIARGE IN A >!AGNETIC FIELD 



Problem 9: 



The Cyclotron 



9. If the oscillator frequency of a cyclotron is fixed at 15.3 Mtiz but the 
magr^itude of the magnetic induction can be changed from zero to 1 T and- its 
direction can be reversed, for which of the following particles, other than 
the proton, can this cyclotron be used? 

only the electron 

B. only the electron and deuLeron 

C. only the deuteron and the a-particle 

D. all three (electron, deuteron and a-particle) 



R«;ading Assignment: 



Halliday and Resnick: 



Ch. 33, Sect. 6,7 



Joseph and Leahy: 



Eaxt II, Ch. 4, Sect. 8, Fr. 1-32 



Related Problems: 



Schaumr 



Ch- 27, No. 16 



SEGMENT 32 



CHARGE IN A MAGNETIC FIELD 



Problem 16: Motion of an Electron in Crossed E and B Fields 



16. A beajn of electrons enters a region where it is acted upon by an 
electric and a magnetic field simultaneously. The initial velocity, the 
direction of the electric field and the direction of the magnetic field 
are mutually perpendicular to each other. The electrons are found to 
leave the region of length il = 10 cm undeflected if E = 50 nt/coul and 
B = 1.0 X lO^S T. If the B field is turned off, the electrons are found 
to be deflected a distance y = 1.7 mm; find the ratio e/m for the elec- 
trons in coul/kg. 



















X 


X 


X 


X 


X 


X 


X 


X 




; 




\ \ 











^-T — r- 



Reading Assignment 



Halliday and Resnick: 
Semat and Blumenthal: 
Joseph and Leahy: 



Ch. 33, Sect. 8 

Vol. 3, Ch. 25, Fr. 34 

Part II, Ch. 4, Sect. 5, Fr. 40-44 

Sect. 5, Fr. 1-25 



Related Problems: 



Schaum: 



Ch. 27, No. 13 



SEGMENT 33 
CURRENT IN A MAGNETIC FIELD 



Problem 1: Magnetic Force on a Current- Carrying Wire 

1. A metal wire of length 50 cm and mass 20 gm carries a current of 

0.1 amp. It rests on 
z a pair of frictionless 

rails incl5-ned at an 
angle of 60** to the. 
horizontal (the xy-- 
plane is* the horizon- 
tal plane and the wire 
is parallel to the 
X-axis) . A horizontal 
y uniform magnetic field 
exists in the region. 
What must be the magni- 
tude of the field in 
teslas and its direc- 
tion if the \i±xe is 
not to slide up or down 
the incline? 



X 

Reading Assignment: 

Halliday and Resnick: Ch. 33, Sect. 3 

Setnat and Blumenthal: Vol. 3, Ch. 25, Ft. 23-25 

Joseph and Leahy: Part II, Ch. A, Sect. 3, Fr. 1-23 

Sect. A, Fr. 1-15 

Related Problems: 




Schaxxra: Ch. 27, No. 6 



SEGMENT 33 



CURRENT IN A MAGNETIC FIELD 



Problem 5: Magnetic Force on a Current Loop 



5. A circular loop of radius 40 cm carries a current of 1 milli- 
ampere in the sense shovm in the diagram. The loop is placed in a 
symmetrically diverging magnetic field such that B is evcryv/here per- 
pendicular to the loop itself and makes an angle of 60° v/ith the plane 
of the loop (the plane of the loop is the xz-plane, and the magnetic 
field lines meet at a point P on the negative y-axis. The magnitude of 
B at the site of the loop is 0.1 T, What ia the net force on the loop? 



A. 



B 



277 X 10*^5 j nt 
-27r X 10"^ j nt 



C. Air X 10 5 j nt 

D. -Att /j X 10"5 j nt 




Reading Assignment; 



Halliday and Resnick: 
Sears and Zemansky: 



Ch. 33, Sect. 3 
Ch. 31, Sect. 1, 3 



SEGMENT 33 
CURRENT IN A MAGNETIC FIELD 



Problem 9: Torque on a Current Loop 



9. A rectangular loop of sides 5 ctii and 6 cm carrying a current 
i = 2 amp, is placed in a uniform magnetic field B = 2 T directed along 
the z-axis as sho\vn. The normal to the plane of the loop makes a 30° ' 
angle with the direction of B. VThat is the torque in nt - m on the loop 

about axis AA'? * 

z 




Reading Assignment: 



Halliday and Resnick: Ch. 33, Sect. 4 

Semat and Blumenthal: Vol. 3, Ch. 25, Fr. 35-36 

Sears and Zemansky: Ch. 31, Sect. 3 

Related Problems: 

Schaum: Ch. 27, No. 9 



SEGt'IENT 33 



CURRENT IN A MAGMTIC FIELD 



Problem 14: Magnetic Moment of a Current Loop 



14. In the Bohr model of the hydrogen atom, an electron revolves around 
a nucleus in a circular orbit of radius r = 5.00 >^ 10"^^ tn. If the elec- 
tron has a speed v == 2,25 >^ 10^ m/sec, find the raagnitude. of the magnetic- 
moment (in amp - m^) of the electron (orbital). Assume the circulating 
charge to be equivalent to a tiny current loop of radius r. 



Reading Assignment: 



Halliday and Resnick: 



Ch, 33, Sect. 4 



Sears and Zemansky: 



Ch, 31, Sect. 3 



SEGMENT 34 

MAGKTITIC FLUX AMD THE EARTH'S MAGNETIC FIELD 



Problem 1: Average Value of Torque on a Current- Carrying Loop 



1. In order' to develop a fairly ' constant torque in a dc motor, it is 
customary to wrap a large number, N, of rectangular current loops around 
a cylinder (the armature) , which necessitates a correspondingly more 
complicated commutator. In the limit of very large N, the torque is 
constant and equal to its average value. Derive an expression for this 
average value of t for N loops. The loop area is A. 

A. T = NtAB 

B. T = 2NtAB 

C. T = NtAB/ir 

D. • T = 2N^AB/Tr 



Reading Assignment: 

Halliday and Resnick: Ch. 33, Sect. 4 

Sears and Zemansky: Ch, 31, Sect, 3 

Reread the Information Panel on this Problem 

Related Problems: 

Schaum: Ch, 27,' No, 9 



Problem 5: 



SEGMENT 34 

MAGNETIC FLUX AM) THE EARTH'S MAGNETIC FIELD 
Work Done in Rotating a Magnetic Moment in a Magnetic Field 



'5, If a current loop of magnetic moment y = 4,5 10 ^ amp-m"^ is free 
to rotate about its minor axis in the B field of 0.2 T magnitude as shova, 
It will do so according to the right-hand rule; i.e., if the thumb. of 
your right hand points in the direction of the torque, the loop will 
.accelerate in the sense your fingers curl. How much work in joules is 
done by the magnetic field in turning the-ioop through one quarter of a 
revolution from the rest position shoTO? 




Reading Assignment: 
Halliday and Resnick: Ch. 33, Sect, 4 



SEGMENT 34 



MAGNETIC FLUX AND THE EARTH^S MAGNETIC FIELD 



Problem 9: Magnetic Flux 



9. A hemispherical bowl of radius 15 cm is placed in a uniforra magne- 
tic field of magnitude 
2.0 T. The open (flat) end 
of the bowl is normal to 
the field. Calculate the 
magnetic flux through the 
bowl. 




Reading Assignment; 



Halliday and Resnick; 
Sears and Zemansky: 
Joseph and Leahy; 



Ch. 33, Sect, 1 
Ch. '30, Sect. 4 

Part II, Ch. 5, Sect. 3, Fr. 1-7 



SEGMENT 34 

MAGNETIC FLUX AND THE EARTH *S MAGNETIC FIELD 



Problem 13: The Magnetic Field of the Earth 



13. The magnitude of the Earth's magnetic induction at Cambridge, 
Massachusetts is B = 58 yT. The inclination and declination are 73* 



(Rn) 


and upward (or 


vertical B^) 


components of B 


A. 


Bg = 17 yT 


; Bj^ = 17 yT 


;* = 55 .yT 


B. 


Be = 0 ' 


; Bj^ = 17 yT 


; B^ = 55 yT 


C. 


Bg = -14 yT 


; Bjg = 54 yT 


; B^ = -17 yT 


D. 


Bg = -4.4 yT 


; Bn = 16 yT 


; = -55 yT 



Reading Assignment: 

Sears and Zemansky: Ch. 34, Sect. 10 

Semat and Blumenthal: Vol. 3, Ch. 24, Fr. 23 

Reread the Information Panel on this Problem 



SEGMENT 35 



AMPERE'S LAW 

Problem 1: Magnetic Field Near a Long Current-Carrying Wire 

h th^ infinitely long, thin coppei^ wire carries a 50-amp current l^hat 
is^the magnitude of magnetic field B at a distance of 0.50 m fro. the 



PwBading Assignment: 
Halliday and Resnick: Ch. 34, Sect, 1 

Setnat and Blumenthal: Vol. 3, Ch. 25, Fr. 1-5, 14-I5(c), 1 

Joseph and Leahy: Part II, Ch. 4, Sect. 2, Fr. 17-21, 

24-25; 

Sect. 4, Fr, 16-18, 

Related Problems: 
Schaum: • Ch. 27, No. 1 



SEGMENT 35 
AMPERE'S LAW 



Problem 6: Magnetic Field In a Current-Carrying Cylindrical Shell 



6. What is the magnitude of S at a distance r from the axis of a cur- 
rent-carrying cylindrical shell in which the current density is unifo ' 
The inner radius is a, the outer radius is b, and b > r > a. 



zero 






- a2) . 


2Tr(b2 


- a2) ■ 




I 




- r2' r 




I 


2tt r2 


- a2 r 



Halliday and Resnick: 



Reading Assignment: 

Ch. 34, Sect. 2 



SEQ'IENT 35 
AMPERE'S LAW 

Problem 10: The Force Between Parallel Current- Carrying Wires 

10.. Two long vires carrying parallel currents of 2.7 and 5.0 amp, respec- 
tively, in the same direction are separated by a distance of 3.0 cm. I«Jhat 
is the force per unit length o£ each wire on the other? 

A. 9.0 X lO"'^ nt/m, attractive 

B. 9.0 X 10""^ nt/m, repulssive 

C. 9.0 X 10""^ nt/m, attractive 

D. 9.0 X 10""^ nt/m, repulsive 



Reading Assignment: 



Halliday and Resnick: 



Ch. 34, Sect. 4 



Semat and B lumen thai: 



Vol. 3, Ch. 25, Fr. 26"'28 



Joseph and Leahy: 



Part II, Ch. 4, Sect. 4, Fr. 19-26 



Related Problems: 



Schaum: 



Ch. 27, Nos. 7,8 



SEGMENT 35 
AMPERE LAW 

Problem 15; The Force Between a Rectangular Loop and a Long Wire 

15. . A clockwise current ^2 ^ amp is set up In the rectangular lo 
in the accompanying diagram. VJhat is the net force on the loop due to 
the magnetic field produced by i 7 



y 



1^ =3.0amp 



a 



b 



0.80m 



d 



c 



X 



0.50m 



0.30m — I 



Reading Assignment: 



Halliday and Resnick: 
.Setnat and Blumenthal: 
Joseph and Leahy: 



Ch, 34, Sect. 4 

Vol 3, Ch, 25, Fr. 26-28 

Part II, Ch. 4, Sect. 4, Fr. 38-46 



Related Problems: 



SEGl'ffiNT 36 



THE BIOT-SAVART LAW 



Problem 1: Magnetic Field of a Toroid 



1. A flexible solenoid of length 70 cm and diameter 4 cm is bent into 
a toroid (the shape of a doughnut) which has inner and outer radii of 
10 cm and 14 cm respectively. If the solenoid produces a uniform 
magnetic field of B = 4 x io-3 t, what is the value of B inside the 
toroid at a distance r = 11 cm as sho^m in the diagram? 



SOLENOID 




'-^ ] 4 cm 




Halliday and Resnick: 
Sears and Zemansky: 



Reading Assignment: 

Cti. 34, Sect. 5 
Ch. 32, Sect. 5 



SEGMENT 36 



THE BIOT-SAVART LAW 



Problem 6: Magnetic Field at the Center of a Circular Current Loop 



6. A wire in the form of circle of i-adius r carries a current i as 
sho^m in the diagram. The expression for the magnitude of the magnetic 
field at its center is 



I 




Reading Assignment: 
Hailiday and Resnick: Ch. 34, Sect. 6 

Semat and Blumenthal: Vol. 3, Ch. 25, Fr. 7-9, 11, 19 

Joseph and Leahy: Part II, Ch. 4, Sect. 4, Fr. 27-37 

Related Problems: 
Schaum: Ch. 27, Nos. 2,4 



SEGMENT 36 
THE BIOT>SAVART LAW 
Problem 10: Magnetic Field at. the Center of a Rectangular Current Loop 

10. A rectangular loop having dimensions 60 cm x 80 era carries a current 
of 3.0 amp in the clockx^ise sense. Find the magnetic induction at the 
center of the loop. 



A. 



Zero 



A 



9.0 X 10""^ T into the paper 
1.6 X lO-S T into the paper 
5.0 X 10-^ T into the paper 



B. 



3.0amp 



C. 



a= 60cm 



Y 



b=80cm 



Halliday and Resnick: 
Sears and Zemansky: 



Reading Astsignment: 

Ch. 34, Sect. 6 
Ch. 32, Sect. 1,2 



SEGMENT 36 



THE BIOT-SAVART LAW 
Problem 15: Magnetic Field Due to Three Current-Carrying Wires 



15 • Three lO-m insulated wires, each carrying a current of 2.0 amp 
intersect at their midpoints making angles of 60® with respect to 
each other as Rhov;n in the diagram. Find the ^ field at point P du 
to the three conductors. 




A. 2.8 X 10-s T 



into plane of paper 



B. 5.6 X 10-8 J 



into plane of paper 



C. 2.8 X 10-S T 



out of plane of paper 



D. 5.6 X 10"S T 



out of plane of paper 



(3) 



Reading Assignment: 



Halliday and Resnick: 



Ch. 34, Sect. 6 



Sears and Zetnansky: 



Ca. 32, Sect. 1, 2 



ERIC 



SEGMENT 36 



THE BIOT-SAVART LAW 



Problem 16: Magnetic Field on the Axis of a Circular Current Loop 



16. A circular loop of radius a is carrying a current t. What is the 
magnetic field ^ for points on the axis? 



..p 



A. 




2(a2 + y2)3/2 3 



^- 2(a2 + y2) 3 



C. - 



2(a2 + y2) 



2y 



Reading Assignment: 



Halliday and Resnick: 
Sears and Zetnansky: 



Ch. 34, Sect. 6 
Ch. 32, Sect, 4 



Related Problems : 



Schaum: 



Ch. 27, No. 11 



SEGMECT 37 
FARADAY'S LAW OF INDUCTION 



Problem 1: Induced emf 



1.- A flat coil of 50 turns is placed perpendicularly to a uniform 

magnetic, field B = 2.0 T. The coil is collapsed so that the area is 

reduced with a constant rate of 0.1 m-/sec. VThat is the emf developed 
in the coil? 



Reading Assignment: 

Halliday and Resnick: Ch. 35, Sect. 1,2 

Semat and Blumenthal: ' Vol. 3, Ch. 26, F.r. 1-7 

Joseph and Leahy: Part II, Ch. 5, Sect. 1, Fr. 1-42: 

Sect. 3, Fr. 1-32 

Related Problems: 



Schaum: 



Ch. 30, No. 2 



SEGMENT 37 



FARADAY'S lAW OF INDUCTION 



Problem 6: Induced CurrGnt 



6. As shorn in the diagram, the loop is moved away from the magnet 
with a speed v. Next, the loop is replaced by a coil of N turns of 
identical wire and wound closely so that it occupies approximately the 
same space as the original loop. If this coil is moved away from the 
magnet exactly in the same manner as the single loop and with the same 
speed V, the aurre7it in the N-turn coil as compared to that in the single 
loop will be ^ 



Conclucfing Loop 




A. unchanged. 

B. N times as large 

C. N times less 

D. times as large 



Reading Assignment: 
Halliday and Resnick: . Ch. 35, Sect. 1,2 

Semat and Blumenthal: Vol 3, Ch. 26, Fr. 1-7 

Joseph and Leahy: Part IIj Ch. 5, Sect. 1, Fr. 1-42 

^ Related Problems: 

Schaum: j3h. 30, No. 5 



SEGMENT 37 



FARADAY'S LA; 



':)UCTION 



Problem 10: Lenz ' s Law 



10. If the south pole of the masnet in the diagram is moving toward the 
loop (toward the left), the current in the loop Is (tne magnet is parallel 
to the axis of the loop) 



Cono'ucting Loop 



Clockwise 




A. clockwise 

B. counterclockwise 

C. zero 

D. ..decreasing in the counterclockwise direction 



Reading Assig'^aent: 
Halliday and Resnick: Ch. 35, Sect. 3 

Semat and Blumenthal: Vol. 3, Ch. 26, Fr. 8-10 

Joseph and Leahy: Part II, Ch. 5, Sect. 2, Fr. 1-30 



SEGMENT 37 
FARADAY^ S LAW OF INDUCTION 



Problem 14: 



Direction of Induced etnf 



lA. A wire of length mass m and resistance R slides without friction 
vertically downward along parallel conducting rails of negligible resist- 
ance as shown in the diagram. The railis are connected to each other at 
the bottom by a conductor of negligible resistance. The wire and the 
rails form a closed rectangular conducting loop. A uniform magnetic 
field B pointing in the +Z direction (out of the plane of paper) exists 
throughout the region. The steady state speed. of the wire is 



B. 



C. 



D. 



zero 



mg£^ 



m gg> 



Jl^B^ 
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Halliday and Resnick: 
Semat and Blumenthal: 
Joseph and Leahy: 



Reading Assignment ; 



Related Problems: 



Ch. 35, Sect. 4 

Vol. 3, Ch. 26, Fr. 11-15 

Part II, Ch. 5, Sect. 2, Fr. 1-30 



Schaum: 



Ch. 30, No. 1 



SEGMENT 38 



SELF INDUCTANCE 



Problem 1: Time-Varying Magnetic Fields 



1. The figure below shows a uniform magnetic field 5 confined in a 
region of cylindrical volume of radius R = 10 cm. The B field is 
decreasing in magnitude at a constant rate of 2 x 10"^ T/sec. Find the 
magnitude of the instantaneous acceleration in meters per second per 
second of an electron placed at point P a distance a = 20 cm from the 
center of the cylindrical symmetry, (Neglect the fringing effect of the 
^ field beyond R.) 




— a- 



->op 



Halliday and Resnick: 
Joseph and Leahy: 



Reading Assignment: 

Ch. 35, Sect. 5 

Part II, Ch. 5, Sect. 3, Fr. 28-46 



SEGMENT 58 
SELF INDUCT ^^ICE 

Problem 6: Self Inductance of a Toroid 

6, A coreless, closely wound toroidal coil carries current i and has 
an outside radius b, inner radius a, and N turns. Assuming that the 
magnetic field B inside the coil is pQNt/(7ra + Tib), find the self^-induc 
tance, 

A. (1/4) VoN (b - a)2/(b + a) , 

B. (1/4) PoN^ - a)2/(b + a) 
C- P^Nb^/Cb + a) . 

D, y^N^b^/Cb + a) 



Halliday and Resnick: 
Semat and Blumenthal: 
Sears and Zemansky: 

Schaum: 



Reading Assignment: 

Ch- 36, Sect. 1-2 
, Vol, 3, Ch, 26, Fr. 29 

Ch. 33, Sect. 10 

ated Problems: 

Ch. 31, No. 1 



SEGMENT 3 8 
SELF INDUCTANCE 
Problem 11: The Pov/er Delivered to an Inductor 

11. An cmf is applied to a device with a self inductance L and a re 
sistance Ps. causing the current to increase. The power delivered, zi 
is equal to 



A,' 


i^R - L7. di/dt 


B. 


Li di/dt 


C. 


+ Li di/dt 


D. 


-Li di/dt 



Halliday and Resnick: 



Reading Assignment: 

Ch. 36, Sect, 4 



SEGI-ENT 38 



SELF INDUCTANCE 



Problem 18: Energy Stc y : ir, .^n Inductor 



18. An inductor with inductance L = 5 millihenrys is connected in a 
series circuit with an open sv/itch. T^Jhen the switch is closed, the cur- 
rent in the circuit builds up from zero to a steady state current of 
2 amp. Calculate the energy in joules stored in the inductor. 



Halliday and Resnick: 
Semat and Blumenthal: 
• Sears and Zemansky: 

Schaum: 



Reading Assignment: 

Ch. 36, Sect. 4 
Vol. 3, Ch. 26, Fr. 34-35 
Ch. 33, Sect. 11 
Related Problems: 

Ch. 31, No. 1 



SEGMENT 38 



SELF INDUCTANCE 



Problem 22: 



Energy Density 



22. A long coaxial cable consists of two concentric cylinders v;itli radii 
a and b. Its central conductor carries a steady current £ , the outer 
conductor providing the return path- I^at is the energy stored n the 
magnetic field for a length Z of such a cable? You may assume that the 
energy is stored in the space between the conductors. 



A. 




B. 



C. 





£n (b/a) 



.4Tr 



(b,- a) 



Reading Assignment: 



Halliday and Resnick: 



Ch. 36, Sect. 5 



SEGMENT 39 



THE RC CIRCUIT 



Problem 1: The Variation of Current in an RC Charging Circuit 



!• A 3.0 megohm resistor and a 1,0 microfarad capac3.tor are connected 
in series with a seat of eraf of e = 6.0 volts. At 3,0 sec after the 
connection is made, what is the rate at which the charge on the capaci- 
tor is increasing (in amps)? 



Halliday and Re^nick: 
Sears and Zemansky: 



Reading Assignment: 

Ch. 32, Sect. 8 
Ch. 29, Sect. 7 



SEGMErrr 39 



THE RC CIRCUIT 



Problem 7: 



The Time Constant in an RC Charging - Circuit 



7. In Figure 1 of the preceding Information Panel, tlie current in an 
RC circuit is plotted against tha time. Using this graph, determine 
the approximate value of the RC time constant. 



A. 


1 millisecond 


B. 


2 milliseconds 


c. 


5 milliseconds 


D. 


10 milliseconds 



Reading Assignment: 



Halliday and Resnick: 



Ch. 32, Sect. 8 



Sears and Zemansky: 



Ch. 29, Sect. 7 



SEGMENT 39 



THE RC CIRCU IT 
Problem 10: The RC Discharge Process 



10. A 60-ohm resistor and a "2 • l-microf arad capacitor are connected in 
series with a seat of emf equal to 5.3 volts.. After 1 minute, the scat 
of emf is removed and the capacitor is allowed to discharge, Wtiat is 
the magnitude of the current immediately after the capacitor starts to 
discharge? 



Reading Assignment: 
Halliday and Resnick: Ch, 32, Sect, 8 

Sears and Zemansky: Ch. 29, Sect. 7 



SEGMENT 39 
THE RC CIRCUIT 

Problem 15: Work Done in Charging a Capacitor Through a Resistor 



15. An uncharged 10-microf arad capacitor is charged by a constant emf 
through a 100-ohm resistor to a potential difference of 50 volts. V/hat 
ts the total work done? 



Reading Assignment: 



Halliday and Resnick: Ch. 32, Sect. 8 

Reread the Information Panel on this Problem. 



SEQ-rENT AO 



THE LR CIRCUIT 



Problem 1: The LR Time Con.^tant 



1. It is found that the time constant for the decay of curreuL through 
a certain coil is halved when a lO^-ohm resistor is added in series v/ith 
the coil. Furthermore, when a pure inductance of 30 millihenrys is added 
in series vzith the original coil and the series resistor, the time con- 
stant is the' same as that for the coil alone. Vfhat is the coil's internal 
resistance? 



Reading Assignment: 
Halliday and Resnick: Ch. 36, Sect. 3 

Sears and Zemansky: Ch. 33, Sect. 12 



SEGMENT 40 
THE LR CIRCUIT 
Problem 7: Current Growth in an LR Circuit 



7. A coil having an inductance of 4 millihenrys and a resistance of 10 ohms 
is connected to a battery v/ith an enif of 12 volts and internal resistance of 
2 ohms. How long must one wait after the switch is closed before the current 
is; 90% of its equilibrium value? 



Halliday and Resnick: 
Sears and Zemansky; 



Reading Assignment: 

Ch. 36, Sect. 3 
Ch. 33, Sect, 12 



SEGMENT 40 



THE LR CIRCUIT 



Problem 11: Current Decay in an LR Circuit 



11. A 20-'Ohm resistor and a 2-henry inductor are connected in series with 
a seat of emf equal to 5 volts. After equilibrium is reached, the seat of 
emf is removed and the inductor is allowed to discharge its stored energy 
through the resistor. Find the time when the current through the circuit 
is 50 percent of the equilibrium current. 



Halliday and Resnick: 
Sears and Zemansky: 



Reading Assignment: 

Ch. 36, Sect. 3 
Ch. 33, Sect.. 12 



SEGMENT 40 



THE LR CIRCUIT 



Problem 15: Energy Stored in an LR Circuit 



15. In the circuit shov7n below, hov/ long must one v;ait after the sv;itch 

is closed before the energy stored in the inductor is 90% of its equilibrium 

value? 

R =: 12 ohms 



£=12 volts 



|L=4xlO''^henrys 



Halliday and Resnick: 
Sears and Zemansky: 



Reading Assignment: 

Ch. 36, Sect. 3,4 
Ch. 33, Sect. 11, 12 



1 

RATIONALES FOR 
SEQUENCING OBJECTIVES 



Abstract : 



This document contains the criteria for subject matter 
sequencing in the design of the multimedia physics 
course. 



CRITERIA FOR SUBJECT MATTER SEQUENCING 



The sequencing for a majority of topics was dictated by .the fact 
that the concepts of techniques contained in one topic are often pre- 
requisite to the treatment of a second topic' In behavioral terms, 
the terminal objectives of an earlier topic are enabling objectives 
for succeeding topics. We will refer to those subject matter sequences 
which are mandated by this condition as "Subject matter constrained 
sequences" (SMCS) . The broad SMCS are shown in the accompanying figures. 

The remaining ordering of the material (within the constraints 
imposed by the subject matter) is established according to the criteria 
of "inclusion" and student difficulty. The inclusion criterion requires 
that when Topic B has most of the terminal objectives of Topic A as 
enabling objectives, then Topic B must immediately follow TopLc A. 
This criterion receives the highest priority in subject matl^r sequen- 
cing, because evidence indicates that forgetting is a f\inction of 
intervening learning rather than a function of elapsed t.ime .(1) and 
immediate use of prior terminal objectives tends to reinforce them. 

The following are sequences established by the inclusion criterion: 

Kinematics ^ Relative motion 

Work and energy Potential energy and conservation of energy 
Conservation of momentum Collisions 

Circular motion (kinematics) Circular motion (dynamics) 
Charge and Coulomb's Law Electric field ^ Gauss's Law 
Currents and Ohm's Law Kirchhoff 's Rules 

Student difficulty is employed as a sequencing criterion so that 
those topics which, in the experience of the teaching physicists, are 
most difficult for students are placed nearest the end of the course* 
This rule is based upon the assumption that ' a student gains maturity 
(facility in mathematical manipulations and rapid recognition of the 
principles and techniques involved) and sophistication (ti backlog of 




I 



concepts to rely upon) as the course progresses. Since new material 
should be less difficult for the more mature and sophisticated physics 
student, the difficult topics should be put toward the end of a 
sequence. 

The student difficulty criterion \^as sufficient to dictate the 
remaining topic sequencing as it is contained in the Problem Books. 
The major decision based on student difficulty xcas to treat all of 
mechanics before treating any electricity and magnetisx- 



EKLC 
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